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AN  ESSAY  ON  NECROSIS. 


SECTION  I. 

General  Remarks,  and  Defer iption  of 
Appearances. 

THE  power  of  reproduction  which 
nature  pofleffes,  difplays  itfelf  in  a 
great  variety  of  morbid  cafes,  but  in 
none  of  them  more  remarkably  than  in 
a  certain  difeafe  of  the  bones,  termed 
JNecrofis  *, 

A  In 

*  The  import  of  the  term  Necrq/is,  is  more 
fully  confidered  in  the  explanation  which  is  an- 
nexed to  the  plates.  So  that,  if  any  difficulty  or 
ambiguity  arifes  from  the  want  of  a  particular 
definition  of  the  term,  it  will  be  of  advantage  to 
confult  the  explanation  of  the  plates,  previous  t© 
the  perufal  of  the  Eflay. 
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In  this  difeafe  new  parts  are  formed  in 
a  very  curious  manner,  and  with  a  de- 
gree of  perfeftion  altogether  extraordi- 
nary. For  after  the  entire  lofs  of  the 
original  bone,  the  formation  of  a  fubfti. 
tute  one  enables  the  patient  to  perform 
all  the  ufual  functions  of  the  limb,  with- 
out any  fenfible  inconvenience  or  diffi- 
culty ;  and  it  is  a  very  remarkable  cir- 
cumftanee,  that,  in  favourable  inftances 
of  the  difeafe,  the  power  of  motion  is 
preferved  during  all  the  time  thefe 
changes  are  going  on.  Confequently 
the  new  bone  mult  have  begun  to  grow, 
and  muft  have  acquired  firmnefs,  before 
the  old  bone  feparates  and  comes  away, 
elfe  there  muft  be  an  interval  of  time  at 
which  the  power  of  motion  would  be  en- 
tirely fufpended.  Since  it  is  plain  that 
if  the  original  bone  were  to  feparate 

while 


ON  NECROSIS.  3 

While  the  incipient  fubftitute  was  ftill 
foft  and  flexible,  the  limb  could  perform 
no  motion  which  required  the  affiftance 
of  a  folid  fupport,  and  would  therefore 
be  completely  ufelefs. 

In  this  refpecl,  then,  a  cafe  of  Necro- 
fis  differs  from  all  other  cafes  of  renova- 
tion, fince  in  every  one  of  them  the  new- 
ly formed  parts  begin  from  the  firft  to 
fill  up  the  exadt  fpace  which  the  origi- 
nal parts  before  occupied,  and  which 
fcad  previoivfly  been  left  empty  by  theif 
deftruclion  or  removal. 

Thefe  leading  fads  explain  many  im- 
portant circumftances  in  the  hiftory  of 
the  difeafe. 


A  2  rirflr 


4  AN  ESSAY 

Firjl,  The  new  bone  muft  be  formed 
and  confolidated  before  the  old  one  fe- 
parates,  otherwife  (as  has  already  been 
obferved)  the  patient  could  not  continue 
to  ufe  his  limb  during  all  the  time  of 
the  cure  ;  as  it  muft  become  flexible  and 
ufelefs  the  moment  the  old  bone  fepara- 
ted,  unlefs  a  new  one  had  been  previ- 
oufly  formed  to  ferve  the  fame  purpofes. 

Secondly,  Another  confequence  of  the 
formation  of  the  new  bone  anticipating 
the  reparation  of  the  old,  is  that  the  new 
bone  mould  fufround  and  include  the 
old  one.  For  fince  the  lifelefs  portion 
of  bone  completely  occupies  the  fpace 
between  the  two  living  extremities,  it  is- 
impoffible  for  the  newly  formed  bone  to 
conned  the  extremities  directly.  The 
connection  can  alone  be  completed  by 

the- 
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the  new  bone  palling  over  the  old  bone 
from  the  one  end  to  the  other,  and  at- 
taching itfelf  to  the  portions  which  ftill 
remain  alive ;  and  this  actually  is  the 
courfe  which  nature  follows  in  a  cale  of 
JSTecrofis. 

Thirdly,  It  is  a  plain  inference  from  the 
laft  deduction,  that  the  new  bone  mi' ft  be 
larger  than  the  old  one  ;  for  the  new 
bone  is  formed  upon  the  outfide  of  the 
old  bone,  confequently  even  the  inter- 
nal dimenlions  of  the  new  bone  mull 
exceed  the  external  dimensions  of  the 
old  one  ;  fo  that  its  outfide  meafure  will 
be  much  greater.  Upon  this  account, 
the  affected  limb  will,  after  the  cure  is 
complete,  be  larger,  clumfier,  and  lefs 
ihapely  than  the  other  limb  ;  but  the 
length  of  it  remains  unaltered,  becaufe 

A  3  the 
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the  old  bone  retains  its  attachments, 
while  the  rudiments  of  the  new  bone  are 
lying  on  the  outfide  of  it,  and  connecting 
the  extremities  of  the  old  bone  by  a  ri- 
gid rnafs  equal  in  length  to  the  portion 
which  was  removed  or  deftroyed. 

We  may  therefore  confider  the  four 
following  circumftances  to  be  fully  efta- 
bliflied  in  cafes  of  Necrofis. 

That  the  new  bone  is  formed  and  con* 
folidated  before  the  old  bone  feparates ; 
that  it  furrounds  the  old  bone,  and  is 
larger  in  fize,  but  equal  in  length. 

The  facts  afcertained  by  the  above  in* 
du&ion  ferve  farther  to  explain  the  pro- 
cefs  which  nature  follows  in  the  forma* 
tion  of  the  new  offeous  fliell.    The  old 

bone 
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bone  ferves  as  a  mould  for  the  new  one. 
And  the  firft  ftep  of  the  procefs  is  to 
furround  the  old  bone  with  an  effufion, 
which  feems  to  be  of  gelatinous  nature. 

This  effufion  is  more  denfe  as  it  ap- 
proaches to  the  furface  of  the  old  bone, 
and  more  rare  as  it  recedes  from  it.  The 
thicknefs  of  the  ftratum  is  variable,  but 
it  always  is  confiderable,  and  in  certain 
cafes  it  appears  to  exceed  an  inch.  For 
in  fome  inftances  the  new  offeous  (hell 
has  been  found  an  inch  thick,  after  the 
omfication  is  complete,  fo  that  the 
thicknefs  of  the  original  effufion  mull  be 
greater  than  this,  as  the  whole  of  the  mafs 
never  is  entirely  converted  into  bone. 
And  indeed  before  any  bone  begins  to 
form,  this  effufed  ftratum  acquires  an  ad- 
ditional degree  of  confiftence.  After 

A  4  thefe 
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thefe  offific  nuclei  make  their  appear- 
ance in  difFerent  places,  and  quite  diftinct 
from  each  other,  they  increafe  in  number, 
and  enlarge  in  fize,  till  at  laft  they  come 
into  contacT:,  and  unite  together,  fo  that  the 
whole  of  the  effufed  ftratum  is  converted 
into  a  mafs  of  bone.  The  earlieft  date  of 
the  appearance  of  thefe  nuclei  in  the  hu- 
man fubjecl:,  is  (fo  far  as  I  know)  twen- 
ty-four days  from  the  original  commence- 
ment of  the  attack.  But  for  fome  months 
after  a  ftratum  of  folid  bone  has  been 
formed,  additional  nuclei  are  occafion- 
ally  forming,  attaching  themfelves  to  the 
offified  ftratum,  and  thus  making  a  gra- 
dual addition  to  the  bulk  of  the  general 
mafs  of  bone. 

1  The  procefs  proceeds  in  this  manner, 
until  the  oflification  extends  completely 

along 


ON  NECROSIS.  9 

along  the  whole  length  of  the  original 
depofition,  and  around  the  whole  of  its 
circumference.    The  new  bone  which 
forms,  is  perfedly  hard,  and  completely 
organized,  but  not  difpofed  into  the  fame 
regular  lamellae  with  the  primitive  bone. 
It  is  likewife  capable  of  affuming  all  the 
a&ions  competent  to  a  bone  of  the  moll 
regular  and  perfect  ftruclure.    If  any 
part  of  it  meets  with  an  injury  which  de- 
prives it  of  life,  the  dead  portion  then 
feparates  from  the  living,  by  the  procefs 
of  exfoliation*.    It  is  alfo  capable  of 
giving  birth  to   offific  granulations  *, 
which  are  at  lad  converted  into  folid 
bone.    So  that  it  appears  to  pofleis  all 
the  properties  of  a  bone  in  the  moll  per- 
fect ftate  of  health  and  vigour. 

From; 


*  See  Plate  IV.  with  explanation, 
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From  the  account  given  of  the  man- 
ner in  which  this  new  bone  forms,  it  is 
evident  that  the  tendons  of  the  mufcles 
mull  retain  their  relative  pofitions  with 
refpedt  to  each  other,  and  be  inferted 
-into  points  in  the  new  bone,  correfpond- 
ing  to  their  original  infertions  into  the 
old  bone.  Becaufe,  at  the  time  of  the 
primary  effufion,  all  the  tendons  lie  in 
their  natural  and  relative  places  ;  and  in 
this  Mate  they  are  furrounded  and  fixed 
by  the  gradual  consolidation  and  ultimate 
converfion  of  the  effufion  into  folid  bone. 
And  thus  it  is  eafy  to  comprehend  the 
way  in  which  the  infertion  of  the  muf- 
cles is  transferred  from  the  old  bone  to 
the  new  one. 

i  The  manner  in  which  the  tendons  dif- 
engage  themfelves  from  the  old  bone,  is 

equally 
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equally  eafily  conceived.  The  tendons 
are  in  a  living  and  healthy  ftate,  and  con- 
fequently  incapable  of  continuing  united 
with  parts  which  are  dead.  They  muft 
neceffarily,  therefore,  feparate  from  the 
old  bone,  when  it  dies.  And  as  they 
are  previoufly  attached  to  the  nafcent 
bone,  no  derangement  remits  from  the 
reparation  which  is  effeaed  without 
violence. 

The  dead  portion  of  the  old  bone, 
which  feparates  from  the  living  portions, 
is  diftinguimed  by  the  appropriated  name 
of  Sequejlra,  and  is  a  part  which  makes 
a  confpicuous  figure  in  the  future  ma- 
nagement of  the  cafe. 


SEC- 


12 


An  essay 


SECTION  II. 

Origin  of  the  Neiv  Parts, 

After  explaining  the  hiftory  of  a  cafe 
of  Necrofis,  we  are  naturally  led  10  en- 
quire iui:o  the  origin  of  this  new  ofleous 
ftiell,  and  into  the  circumftances  which 
occafion  its  formation. 

The  origin  of  this  new  ofleous  fhell 
was  firft,  and  indeed  has  generally  been 
imputed  to  the  enlargement  and  offifica- 
tion  of  the  periofteum  of  the  old  bone. 
This  conjecture  was  eafily  grafted  upon 
Mr  Du  Hamel's  opinion,  that  all  bones 
were  originally  produced,  and  owed  their 
growth  to  the  furrounding  periofteum. 

Hotr 
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How  far  Mr  Du  Hamel's  opinion  is  well 
founded,  and,  in  what  particulars  it  fails, 
it  is  not  now  neceflary  to  enquire  :  But 
upon  this  foundation  the  growth  of  the 
offeous  fhell  has  been  imputed  folely  to 
the  extenfion  of  the  periofteum,  and  to 
the  depofition  of  ofieous  particles  in  the 
heart  of  its  fubftance,  or  between  its 
layers- 
According  to  this  latter  fuppofition, 
that  the  bony  matter  is  depofited  be- 
tween the  layers  of  the  periofteum,  the 
new  ofieous  fhell  mould  derive  a  com- 
plete covering  from  the  original  peri- 
ofteum, both  on  its  inner  and  its  outer 
furface.    That  this,  however,  is  not  the 
fadt,  appears  from  an  examination*  of 
parts  while  they  are  forming.    It  is  then 
evident  that  oftific  granulations  arife  both 

from 
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from  the  internal  and  external  furface 
of  the  new  ofTeous  (hell,  but  on  neither 
of  the  furfaces  does  the  fmalleft  veftige 
of  a  covering  derived  from  the  original 
periofteum  make  its  appearance.  Indeed, 
this  idea  feems  to  me  wholly  incompa- 
tible with  the  inequalities  of  both  fur- 
faces.  For,  if  two  layers  of  periofteum 
were  diftended  by  the  interposition  of 
offific  matter  between  them,  both  fur- 
faces  would  then  be  fmooth  along  the 
whole  of  their  extent.  Yet,  that  the  di- 
rect contrary  takes  place,  is  apparent 
from  the  ilighteft  examination  of  ap- 
pearances. Befides,  in  thofe  cafes,  where 
the  fequeftra  is  removed,  and  confe- 
quently  does  not  limit  the  extenfion  of 
the  new  bone  internally,  the  whole  fpace 
fills  up,  and  the  cavity  is  totally  oblite- 
rated along  with  the  fuppofed  inverting 
periofteum.  Yet,  furely,  this  oblitera- 
o  tion 
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tion  could  not  poffibly  happen,  if  the  in- 
ternal furface  of  the  new  bone  were  for- 
tified with  a  lining  from  the  original 
periofteum. 

And  further,  in  all  cafes  of  Necrofis* 
the  new  bone  in  its  incipient  ftate  is  on 
its  outfide  fo  blended  with  the  neigh- 
bouring parts,  that  it  is  impoffible  to  di- 
ftinguifti  and  feparate  them  from  each 
other ;  whereas  if  the  new  bone  ftill  re- 
mained encompaffed  on  its  outfide  with 
the  external  layer  of  the  original  perio- 
fteum, the  feparation  of  parts  would  be 
diftinct  and  eafy.    Indeed,  the  want  of 
this  diftindtnefs  is  almoft  of  itfelf  a  proof 
that  no  covering  is  derived  from  the*  ori- 
ginal periofteum.    Befides,  the  fuppofed 
fwelling  and  fubfequent  offification  of 
the  periofteum  has  never  yet  been  efta- 
blifhed  by  any  regular  feries  of  accurate 

obfervations. 
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obfervations.  And  even  according  to 
this  objectionable  explanation  of  appear- 
ances, the  procefs  by  which  the  new 
bone  is  generated  and  formed  is  wholly 
different  from  the  ordinary  procefs  of 
offification.  The  formation,  then,  of  this 
new  bone  is  at  leaft  an  extraordinary 
effort  of  nature,  to  repair  an  accidental 
lofs.  And  whether  the  reparation  be 
accomplifhed  by  the  periofteum,  or  by 
any  other  fet  of  parts,  the  procefs  is  e- 
quaily  removed  from  the  ufual  opera- 
tions of  the  animal  ceconomy.  To  me, 
however,  it  feems  proved  almofl  to  a  de- 
monftration,  that  the  original  periofteum 
has  no  fhare  whatever  in  the  formation 
of  the  new  bone.  I  found  my  opinion 
upon  the  following  confiderations : 


This 
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This  new  ftiell  forms  under  circum- 
ilances  where  it  is  impoffible  that  the  ori- 
ginal periofteum  can  have  any  ftiare  in 
promoting  the  procefs.  There  are  cer- 
tain cafes  of  compound  fracture  *,  in 
which  the  cure  is  accomplished  by  the 
formation  of  an  offeous  fhell,  exactly  fi- 
•milar  in  all  refpedts  to  the  offeous  fhells 
which  form  in  the  common  cafes  of  Ne- 
•crofis. 

It  is  undoubtedly  formed  upon  the 
fame  principles,  and  ferves  to  unite  the 
living  extremities  together,  independent- 
ly of  any  connection  with  the  interme- 
diate fractured  portion.  The  cafe  admits 

B  of 

*  See  Plate  VI.  with  explanation.  It  is  par- 
ticularly neceffary  to  confult  the  plate,  lince, 
without  it,  th,e  defcription  will  not  be  fo  eafily  fol- 
lowed. 
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of  fome  varieties,  but  all  of  them  are  e- 
qually  repugnant  to  the  fuppolition  of 
the  periofteum  being  inftrumental  in  pro- 
ducing the  new  growth  of  bone. 

In  the  one  cafe  the  ends  of  the  broken 
bone  overlap  each  other,  and  from  the 
manner  in  which  they  are  entangled,  it 
is  impoftible  to  difengage  them  ;  fo  that 
they  muft  remain  in  this  pofition  during 
all  the  time  of  the  cure.    Yet  even  then 
the  whole  of  the  fractured  portion  is  in- 
cluded in  an  offeous  (hell,  although  it  be 
evident  that  in  fome  part  of  the  fpace 
at  lead,  the  periofteum  of  the  old  bone, 
can  have  no  mare  in  forming  it*.  Be- 
caufe  at  the  place  where  the  extremities 
overlap,  one  end  of  the  bone  on  one  fide, 

and 

*  This  will  be  better  underftood  by  confulting 
Plate  VI.  with  the  explanation. 
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and  the  other  portion  on  the  other,  mult 
be  diftant  from  the  fhell,  equal  to  its 
diameter.  The  portion  of  the  offeous 
fhell,  therefore,  which  forms  over  this 
vacant  fpace,  cannot  poffibly  derive  its 
origin  from  any  connection  with  the  pe~ 
riofteum.  And  indeed,  in  fuch  cafes,  a 
ftratum  of  the  offific  efFufion,  which  con- 
nects the  living  extremities,  is  in  general 
depofited  at  a  considerable  diftance  from 
the  intermediate  portion  which  is  frac- 
tureci,  and  overlaps.  So  that,  in  this 
cafe  at  leaft,  no  one  can  entertain  a  doubt 
that  the  new  olTeous  fhell  forms  quite  in- 
dependently of  the  periofteum. 

In  the  other  cafe,  the  extremities  of 
the  bones  do  not  indeed  overlap,  and  the 
Jimb  may  be  extended  to  its  natural 
length,  and  placed  in  any  pofition  which 

B  i  the 
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the  furgeon  choofes.   But  this  great  mo- 
bility  proceeds  from  the'violence  of  the 
injury  which  the  bone  has  fuftained. 
For,  in  very  fevere  cafes,  the  fractured 
portion  is  mattered  into  a  number  of 
fragments,  which  have  no  connection 
either  with  one  another,  or  with  the  un- 
broken portions.    In  thefe  fragments  too 
the  periofteum  is  completely  torn  and  fe- 
parated  from  the  entire  bone    fo  that  it 
could  not  Doffibly  have  been  yfeful  in 
forming  a  continuous  fhell,  even  fuppo- 
fing  it  to  have  continued  alive.  While 
the  probability  is,  that  from  want  of  con- 
nection with  living  parts,  its  own  life, 
and  the  life  of  the  fragments  to  which  it 
belongs,  will  be  totally  deftroyed.  Thus, 
fo  far  from  contributing  to  the  forma- 
tion of  new  parts,  which  had  no  exift- 
ence  before,  this  infulated  periofteum 

will 
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Will  not  even  be  able  to  preferve  its  own 
place  in  the  fyftem.  In  fuch  cafes,  there- 
fore, it  feems  quite  prepofterous  to  af- 
cribe  any  fhare  in  the  production  of  the 
new  offeous  {hell,  to  the  action  of  a  de- 
tached, and  probably  a  lifelefs  portion 
of  periofteum. 

There  is  ftill  another  cafe  in  point,  fi- 
milar  to  the  laft,  though  feemingly  more 
conclufive.  In  the  cafe  alluded  to,  a 
confiderable  portion  of  bone,  along  with 
its  proper  periofteum,  is  torn  away  by 
violence.  Confequently  a  vacuity  is  left. 
Yet  even  this  vacuity  becomes  complex- 
ly filled  up  with  offeous  matter,  inde- 
pendently of  the  periofteum  which  had 
been  torn  away.  I  have  known  a  cafe 
in  which  a  large  portion  of  the  angle  of 
the  lower  jaw  was  broken  off  by  the 

B  3  kick 
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kick  of  a  horfe's  foot,  and  the  lofs  fup- 
plied  by  a  new  growth.  The  patient,  a 
bridegroom,  was  able  to  fulfil  his  mar- 
riage engagements  a  few  months  after 
the  accident.  And  the  periofteum  having 
originally  been  torn  away,  could  not 
poflibly  have  any  mare  in  reproducing 
the  bone.  Though  no  one  can  believe 
that  this  inftance  of  reproduction  was  not 
accomplifhed  on  the  common  principle 
of  a  Necrofis; 

A  confirmation  of  the  fame  doctrine  may 
be  found  in  one  very  Angular  cafe  of 
limple  fracture.  The  cure  proceeded  with- 
out any  difficulty  or  any  apparent  An- 
gularity, only  that  immediately  over  the 
place  of  the  fracture  there  was  an  un- 
common thicknefs  of  parts.  This  thick- 
nefs,  however,  occafioned  no  pain  nor 

inconvenience, 
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inconvenience.  Bui  upon  examining  the 
parts  by  diffection,  it  then  appeared  after 
how  carious  a  manner  the  union  of  the 
fracture  >had  been  accomplished.  For, 
contrary  to  the  ordinary  courfe  of  things, 
the  extremities  of  the  bones  were  not 
in  contact,  and  the  fpace  between  them 
was  empty,  but  the  connection  was  com- 
pleted by  means  of  an  offeous  ring,  which 
extended  from  the  circumference  of  the 
one  to  the  circumference  of  the  other, 
and  bound  them  firmly  together.  This 
ring,  it  is  evident,  could  not  originate 
from  the  periofteum,  fince  there  was  no 
periolteum  at  the  place  where  it  formed. 
But  the  truth  is,  that  it  originated  in  the 
fame  manner,  and  the  cafe  in  every  re- 
fpect  correfponded  with  thofe  cafes  of 
compound  fracture  in  which  the  cure  is 
conducted  upon  the  principle  of  a  Ne- 
B  4  crofis. 
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crofis.  The  inftance  referred  to  happen- 
ed  in  the  perfon  of  a  child,  and  the  in- 
terval between  the  ends  of  the  bone,  wa3 
an  eight  of  an  inch. 

An  opportunity  likewife  occurred  to 
me  of  obfervihg  the  progrefs  of  a  cafe  in 
which,  notwithstanding  the  total  de- 
ftrudtion  of  the  original  bone  and  its  pe- 
riofteum,  a  new  bone  formed  in  their 
place  *.  The  patient  was  a  middle  aged 
man,  who  fuffered  an  attack  of  parony- 
chia in  the  middle  phalanx  of  the  ring 

finger. 

*  Mi-  James  Clark,  Fellow  of  the  Royal  Cot 
lege  of  Surgeons,  an  intelligent  and  attentive 
practitioner,  favoured  me  with  an  opportunity 
of  examining  this  curious  and  inftrucHve  cafe. 
And  as  the  patient  put  himfelf  under  Mr  Clark's 
care  from  the  commencement  of  the  complaint, 
I  can  implicitly  rely  on  the  accuracy  of  every 
'  circumftance. 
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finger.    In  the  courfe  of  the  cure,  the 
whole  bone  and  periofteum  were  ta- 
ken away,  and  the  finger  was  after- 
wards  kept  extended  upon  a  fmall  fplint. 
After  this  the  cure  proceeded  without 
any  interruption,  and  was  at  laft  com- 
pleted by  the  formation  of  a  mafs  of 
bony  matter  which  extended  from  the 
firft  to  the  third  phalanx,  and  united 
them  firmly  together  in  one  continuous 
bone.    No  new  articulations  were  form- 
ed, fo  that  this  bone  remained  quite  ri- 
gid, and   confequently  the   finger  in- 
flexible. It  was  of  the  fame  length  with 
the  correfponding  finger  of  the  other 
hand  ;  but  confiderably  thicker  at  the 
middle  part,  which  was  eompofed  of  the 
new  growth  of  bone.    The  deftriuftion 
of  the  periofteum  by  difeafe,  was  in  this 
cafe  more  obvious  than  ufual,  from  the 

expo  l  ure 
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expofure  of  the  whole  parts  to  view, 
though  I  am  perfuaded  that  the  fame 
change  takes  place  in  confequence  of  the 
violent  inflammation  which  accompanies 
every  attack  of  Necrolis. 

The  whole  of  this  dodtrine  derives  addi- 
tional confirmation  from  the  remit  of  fome 
experiments  which  were  made  upon  ani- 
mals, for  the  exprefs  purpofe  of  afcer- 
taining  this  facl:.  In  one  experiment, 
the  periofteum  was  fcraped  off  from  the 
bone  of  the  leg,  yet  notwithstanding  its 
removal,  a  new  olfeous  mafs  was  formed, 
with  all  the  appearances  which  ufually 
attend  the  renovation  of  bone,  and  in 
all  the  perfection  of  an  ordinary  cafe  of 
Necrolis.  This  facl  alone  is  conclufive 
on  the  point.  And  when  it  is  brought 
in  addition  to  the  number  of  fads  which 

have 
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lave  already  been  adduced  upon  the 
fubjeft,  it  is  impoffible  to  entertain  a 
doubt  of  the  inefficiency  of  the  perio- 
fteum  in  the  formation  of  the  new  bone, 
and  that  indeed  the  prefence  of  the  peri- 
ofteum  does  in  no  cafe  feem  neceffary  to 
its  production. 

-   Thus,  from  a  due  confideration  of  e- 
very  circumftance,  it  appears  that  the 
pulpy  mafs  which  extends  from  one  por- 
tion of  the  bone  to  the  other,  and  is  it- 
felf  at  laft  converted  into  bone,  is  entire- 
ly a  new  creation,  and  has  no  depend- 
ence upon  the  original  bone,  or  its  pe- 
riofteum.    Yet,  from  whatever  part  it 
derives  its  origin,  it  ferves  the  purpofe  of 
a  bed  for  the  offiflc  granulations  to  fhoot 
from.    There  is  no  neceffity  that  it  mould 
originally  have  any  connection  with  the 

bone 
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bone  or  its  membranes,  fince  parts  of  a 
nature  wholly  different  from  bone  arc 
known  to  offify  in  a  great  variety  of  mor- 
bid cafes.    Of  this  nature  are  the  ten- 
dons, which  very  frequently  are  convert- 
ed into  bone.    The  blood-velfels  alfo, 
efpecially  the  arteries,  often  fufFer  from 
offification.    It  is  likewife  a  well  known 
facl,  that  fmall  hard  bony  concretions 
are  fometimes  found  in  the  heart  of  can- 
cerous tumours.    I  have  a  fpecimen  of 
this  kind,  in  which  a  large  'portion  of 
the  cancerous  tumour  was  converted  in- 
to folid  bone.    Even  the  fat,  of  all  parts 
of  the  body  the  molt  diffimilar  to  the 
nature  of  bone,  is  capable  of  being  offi- 
fled.    I  have  in  my  poffeffion  a  portion" 
of  a  common  fteatomatous  tumour,  in 
the  centre  of  which  there  is  a  very  com- 
plete and  diftincl:  offification,  about  the 

fize 
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ize  of  an  ordinary  pea.    Thus,  almoft 
:very  part  of  the  body  feems  capable  of 
Deing  converted  into  bone,  by  the  ope- 
ration of  difeafe.    So  that  the  formation 
jf  bone  in  parts  which  originally  were 
^uite  of  a  different  nature,  is  not  fo  ex- 
traordinary a  fad  in  the  human  body. 
And  as  every  confideration  leads  one  to 
conclude,  that  the  formation  of  the  offe- 
ous  fliell,  in  cafes  of  Necrohs,  is  inde- 
pendent of  the  periofteum,  it  is  fortu- 
nate that  nature  poffeffes  the  power  of 
replacing  the  fequeftra,  by  means  of  a 
procefs  not  altogether  fo  foreign  to  the 
a&ions  of  the  fyftem. 


SEC- 
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SECTION  III. 

Caufes  which  occafton  the  Formation  of 
New  Parts. 

The  next  queftion  to  be  confidered  is, 
What  circumftances  in  the  ftate  of  parts 
give  occafion  to  the  formation  of  this  new 
ofleous  fhell ;  and  whether  it  be  in  the 
power  of  art  to  infure  the  eftablifhment 
of  fo  falutary  a  procefs,  whenever  it 
would  be  advantageous  for  the  patient  ? 
One  circumftance  is  obvious,  and  con- 
ftantly  precedes  or  accompanies  the  for- 
mation of  the  new  bone.  Inflammation, 
more  or  lefs  violent,  attacks  all  the  parts 
which  are  to  be  the  feat  of  the  new  bone, 
[  previoufly  to  every,  inftance  of  renova- 
tion. 

I 
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tion.    And  it  has  been  thought,  that  the 
death  of  the  primitive  bone  muft  necef- 
farily  precede  the  commencement  of  any 
procefs  to  fupply  the  lofs  of  it.  Some 
fymptoms,  indeed,  which  appear  in  the 
courfe  of  the  difeafe,  very  much  coun- 
tenance this  opinion.    Since  feme  time  or 
other,  in  the  progrefs  of  every  cafe  of  Ne- 
crofis,  a  portion  of  the  primitivebonefeems 
to  be  entirely  deprived  of  life,  and  to  de- 
tach itfelf  from  the  fyftem ;  it  was  there- 
fore very  natural  to  fuppofe,  that  the 
death  of  the  primitive  bone  muft  necef- 
farily  precede  the  commencement  of  any 
procefs  for  the  reparation  of  the  lofs. 
This  idea  too,  derived  ftrong  confirma- 
tion from  the  re  fait  of  fome  carious  and 
interefting  experiments  which  MrTnoYA 
instituted,  in  order  to  afcertain  the  truth 
of  the  facl:.    By  introducing  a  fharp  in- 

ftrument, 
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ftrument  into  the  medullary  canal,  and 
deftroying  the  whole  of  the  marrow,  he 
contrived  to  deprive  the  bone  of  its  life, 
without  injuring  the  external  periofteum, 
or  the  furrounding  foft  parts.  And  the 
refult  of  the  experiment  was,  that  when- 
ever the  animal  furvived  the  feverity  of 
the  operation,  an  entirely  new  offeous 
Ihell  formed  round  the  whole  of  the 
bone  which  was  dead.  Thus,  he  pro- 
duced a  number  of  artificial  inftances  of 
the  difeafe  in  queftion.  In  all  of  the 
experiments,  the  firft  ftep  was  to  kill 
the  original  bone,  fo  that  the  death  of 
it,  and  the  deftrudtion  of  the  marrow, 
neceffarily  preceded  the  commencement 
of  any  bther  procefs.  And  fince  thefe 
cafes  of  natural  and  of  artificial  Necrofis 
were  exactly  fimilar  in  their  ultimate 
Hate,  the  exaftnefs  of  their  final  fimilaritj 

naturally 
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naturally  led  to  the  conclufion  that  they 
agreed  perfectly  in  all  other  refpects,  and 
arofe  from  the  fame  caufes. 

This  opinion  too,  was  the  more  pro- 
bable, as  in  moft  cafes  of  natural 
Necrofis,  the  fequeftra  is  found  dead, 
and  the  whole  of  its  marrow  gone.  In 
the  advanced  ftages  of  the  complaint, 
the  facl:  is  conftantly  fo.  And  as  no  cir- 
cumftances  of  difagreement  appeared  in 
the  cafes  under  review,  and  as  the  de- 
struction of  the  marrow  and  death  of  the 
original  bone  never  failed  to  give  birth 
to  the  formation  of  a  new  bone,  the  con- 
clufion in  favour  of  the  fimilarity  of  the 
cafes  in  other  refpects  was  not  altogether 
unjuftifiable.  The  death  of  the  bone  and 
deftrudtion  of  the  marrow  is  doubtlefs 
one  never  failing  caufe  of  Necrofis.  Bat 
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it  does  not  thence  follow,  that  no  other 
train  of  circumftances  are  capable  of  pro- 
ducing fimilar  effects.    Indeed,  I  much 
queftion  whether  the  death  of  the  bone 
and  definition  of  the  marrow  be  the 
fole  caufe  of  Necrofis,  and  always  necef- 
fary  to  its  production.    Several  conside- 
rations induce  me  to  doubt  the  truth  of 
the  doctrine.    It  is  a  well  known  fact, 
that  the  moment  any  part  of  the  body  is 
wholly  deprived  of  life,  it  feparates  from 
the  contiguous  living  parts  ;  and  in  moft 
cafes,  the  time  requifite  to  complete  the 
feparation  is  not  great.    In  a  cafe  of  Ne- 
crofis, therefore,  if  the  old  bone  muft 
neceflarily  be  dead  before  the  formation 
of  the  new  one  commences,  it  would  be 
impoffible  for  the  patient  to  preferve  the 
power  of  walking,  during  the  whole  of 
the  time  he  was  under  the  preffure  of  the 

difeafe 
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difeafe  ;  becaufe  the  fequeftra,  fo  foon  as 
it  was  dead,  would  begin  to  feparate 
from  the  old  bone,  and  would  complete- 
ly leave  its  place,  before  any  provilion 
was  made  to  repair  the  lofs  by  the  for- 
mation of  a  fubftitute.    Thus,  the  limb 
would  be  deprived  of  all  fupport  from 
the  old  bone,  without  acquiring  any  fta- 
bility  from  the  fubftitution  of  a  new  one. 
So  that  in  every  cafe  an  interval  muft  in- 
tervene between  the  reparation  of  the  fe- 
queftra and  the  confolidation  of  the  fub- 
ftitute, during  which  the  power  of  walk- 
ing would  be  completely  fufpended.  Ac- 
cordingly, when  the  fequeftra  comes  a- 
way  prematurely,  and  while  the  rudi- 
ments of  the  fubftitute  is  ftill  in  a  foft 
ftate,  the  limb  is  flexible  and  ufelefs  from 
the  foftnefs  of  the  new  bone,  and  re- 
quires the  afliftance  of  fome  rigid  exter- 

C  2  rial 
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nal  fupport  to  retain  it  in  a  ftraiglit  po- 
fition,  and  prevent  it  from  bending.  A 
like  fufpenfion  of  the  power  of  motion, 
and  a  temporary  flexibility  of  the  limb, 
would  alfo  occur  in  every  cafe  of  Necro- 
fis,  unlefs  the  new  bone  was  fully  confo- 
lidated  previoufly  to  the  final  feparation 
of  the  fequeftra,  and  confequently  un- 
lefs it  had  begun  to  form  before  the  fe- 
queftra was  completely  dead.  It  therefore 
feems  probable,  that  the  incipient  forma- 
tion of  the  fubftiture  is  prior  to  the  death 
of  the  fequeftra,  and  may  originate  from 
other  caufes.    In  proof  of  this  opinion, 
we  meet  with  iuftances  of  Necrofis,  in 
which  the  marrow  of  the  fequeftra  was 
entire  and  healthy  at  the  time  of  its  fe- 
paration, many  months  after  the  com- 
mencement of  the  attack,  and  even  po- 
fterior  to  the  confolidation  of  the  fubfti- 

tute. 
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tute.  I  like  wife  poffefs  a  preparation 
-of  an  incipient  cafe  of  Necrolis,  which 
illuftrates  this  point  in  the  cleared  pof- 
iible  manner*.  In  this  preparation  one 
plainly  perceives  the  fequeftra  in  the  i€t 
of  feparating  from  the  extremities  of  ^he 
bone  which  are  to  remain,  and  tha  it 
:ftill  preferves  its  life,  and  is  full  of  blood- 
vefTels ;  and  thefe  blood-veiTels  have  a 
direct  communication  with  the  arterial 
trunks  which  fupply  the  reft  of  the  limb, 
lince  a  quantity  of  injection  readily  parT- 
•ed  into  the  fubftance  of  the  fequeftra, 
-and  pervaded  every  part  of  it.  In  thofe 
appearances  there  is  no  indication  even 
of  approaching  death  in  that  portion  of 
bone  which  is  deftined  to  become  the  fe- 
queftra, and  which  foon  would  have  fe- 
.oarated  from  the  reft. 

G  3  Then 
*  See  Plate  III.  with  explanation. 
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Then  as  to  the  ftate  of  parts  which 
furround  the  fequeftra,  and  which  ulti- 
mately were  to  offify  and  fupply  its  place, 
there  is  a  ftratum  of  offific  matter  ex- 
tending along  the  courfe  of  the  fequeftra, 
including  it,  and  connecting  the  perma- 
nent extremities  of  the  bone  together. 
This  ftratum,  which  is  of  confiderable 
thicknefs,  is  the  bed  of  future  offifica- 
tions,  and  in  one  place  an  offific  nucleus 
had  begun  to  form,  and  may  be  diftincl- 
]y  feen.    And  from  the  rapid  progrefs  of 
its  formation,  it  feems  probable  that  the 
offification  of  the  fubftitute  would  have 
been  complete,  or  at  leaft  far  advanced 
before  the  death  and  reparation  of  the 
fequeftra.    Independently,  too,  of  what 
the  probable  confequences  would  have 
been,  if  the  progrefs  of  the  cure  had  not 
been  {topped  by  the  amputation  of  the 

limb, 
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limb,  the  a&ual  ftate  of  parts  prefented 
to  view,  affords  the  cleareft  evidence 
that  the  fubftitute  bone  begins  to  form 
long  before  the  original  one  dies.  To 
confider  then  the  previous  death  of  the 
fequeftra,  as  the  only  exciting  caufe  of 
Necrofis,  is  to  adopt  far  too  limited  a 
view  of  the  fubjecl: ;  for  both  the  cafes 
which  I  have  defcribed,  tend  to  prove, 
that  the  fubftitute  bone  may  be  far  ad- 
vanced in  its  formation  before  the  feque- 
ftra dies,  and  the  marrow  be  deftroyed. 
It  therefore  appears  certain,  that  the  pre- 
vious death  of  the  fequeftra  is  not  indif- 
penfible  to  the  production  of  the  inci- 
pient ftates  of  Necrofis. 

Indeed  the  truth  feems  to  be,  that  no 
evident  fymptom  invariably  precedes  the 
natural  Necrofis  of  a  bone,  excepting  an 

C  4  attack 
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attack  of  inflammation.  But  inflammation 
constantly  precedes  the  formation  of  new 
parts.  And  the  probability  is,  that  the 
efFe&s  of  the  inflammatory  attack  have  a 
double  operation,  and  are  the  fource, 
both  of  the  death  of  the  old  bone,  and 
of  that  ftate  of  action,  which  gives  birth 
to  the  generation  of  the  fubftitute.  The 
foundation  of  both  procefTes,  the  one  ter- 
minating in  death,  and  the  other  in  re- 
production, would  therefore  feem  to  be 
laid  at  the  fame  time,  and  to  depend  up- 
on one  common  caufe.  They  are  co- 
temporary  in  their  commencement;  and 
the  formation  of  the  fubftitute  bone  is 
the  offspring  of  the  fame  attack  of  in- 
flammation, which  kills  the  fequeftra  , 
and  not  the  confequence  of  its  death. 
In  that  cafe  of  paronychia,  too,  in  which 
the  bone  and  its  periofteum  were  corner 

pletely 
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pletely  removed  from  the  finger,  a  per- 
fect fubftitute  bone  was  formed,  although 
the  commencement  of  the  reproduftion 
was  pofterior  to  the  removal  of  the  ori- 
ginal parts,  fo  that  the  prefence  of  a  dead 
fequeftra  could  not  poffibly  have  a  Ihare 
in  promoting  it. 

In  this  inftance,  at  lead,  the  exciting 
caufe  of  the  reproduction  mull  have  been 
very  different  from  any.  ftimulus  which 
it  was  in  the  power  of  the  original  parts 
to  communicate. 

Upon  the  whole,  then,  this  conclu- 
fion  is  manifeft,  that  although  the  death 
of  a  bone,  from  the  deftruction  of  the 
marrow,  may  be  one  caufe  of  producing 
an  attack  of  Necrofis ;  yet,  that  this  cir- 

cumftance 
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cumftance  alone  is  not  the  fole  and  in- 
difpenfible  caufe  of  its  production. 

Inflammation  always  precedes  Necro- 
lis  ;  and  many  different  caufes  excite  that 
kind  of  inflammation,  which  terminates 
in  Necrofis.  For  it  is  not  every  attack 
of  inflammation,  but  only  thofe  of  a  pe- 
culiar or  fpecific  nature,  which  have  this 
termination.  But  as  yet  we  are  not  ac- 
quainted with  that  peculiar  flimulus, 
which,  in  the  human  body,  has  the  power 
to  excite  fuch  an  attack  of  inflammation, 
as  will  ultimately  terminate  in  a  cafe  of 
artificial  Necrofis.  All  fuch  cafes  have 
hitherto  been  the  creature  of  accident, 
arifing  at  times  when  they  were  little  ex- 
pected, and  owing  no  part  of  their  ori- 
gin to  the  interference  of  art.  It  would 
doubtlefs  be  moft  convenient  to  poflefs 

the 
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the  means  of  calling  forth  fo  ufeful  an 
effort  of  nature,  when  there  is  no  pro- 
fpeft  of  effecting  a  cure,  unlefs  fome  ex- 
traordinary exertion  takes  place.  But 
as  yet  this  is  an  expeaation,  which  we 
cannot  indulge  with  confidence,  and  muft 
at  prefent  content  ourfelves  with  the 
power  of  managing  the  cafes  which  na- 
turally occur,  in  a  manner  the  moft  ad- 
vantageous to  the  patient. 


SEC- 
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SECTION  IV. 

Particular  Hijlory  of  Symptoms. 

In  every  cafe  of  Necrofis,  a  fevere 
-deep  feated  pain  is  the  firft  fy mptom  which 
appears. 

This  pain,  at  its  commencement,  is 
not  aggravated  by  prelfure.  But  as  the 
inflammation  travels  outwards,  and  ac- 
quires a  more  fuperficial  fituation,  the 
external  parts  become  more  fenfible,  till 
at  laft  they  acquire  the  fenlibility  of 
parts  in  a  ftate  of  high  inflammation. 
Such  is  the  progrefs  of  the  pain. 

M 
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At  the  outfet  of  the  attack,  no  other 
fymptom  makes  its  appearance.  Neither 
the  fize  nor  the  fhape  of  the  limb  under- 
goes any  fenfible  change  for  fome  time; 
JBut  fo  foon  as  a  ftratum  of  materials  is  laid 
for  the  depofition  of  offeous  matter,  the 
limb  becomes  much  enlarged  along  the 
whole  courfe  of  the  bone  ;  and  this  en- 
largement occurs  at  an  early  period  of 
the  complaint,  and  foon  attains  its  full 
fize.    Afterwards  it  continues  ftation- 
ary  and  unchangeable,   both  in  fixe 
and  fhape.    In  the  leg,  which  is  a  com- 
mon feat  of  Necrofis,  this  enlargement 
may  be  diftinclly  traced  by  an  external 
examination  of  the  parts.  It  follows  the 
courfe  of  the  tibia,  a  bone  in  which  Ne- 
crofis often  occurs.    Thus  an  incipient 
cafe  of  Necrofis  is  characterifed  by  a 
•  deep  feated  excruciating  pain,  not  at 
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firft  aggravated  by  prefiure,  and  which 
is  foon  followed  by  the  rapid  enlarge- 
ment of  the  parts  along  the  courfe  of 
the  bone.  The  degree  of  pain  indeed 
is  variable.  Though  whenever  we  find 
a  deep  feated  pain  accompanied  with  a 
fudden  enlargement  of  the  parts  along 
the  courfe  of  the  bone,  we  have  reafon 
to  fufpect  the  prefence  of  an  incipient 
cafe  of  Necrolis. 

Thefe  fymptoms,  however,  do  not  long 
remain  ftationary ;  but  fooner  or  later 
acquire  an  addition  to  their  number. 
For,  fhortly  after  the  commencement 
of  the  attack,  an  external  inflamma- 
tion fucceeds,  and  this  is  foon  follow- 
ed by  fuppuration  and  a  collection  of 
matter,  whch  at  laft  difcharges  itfelf  ex- 
ternally by  a  fmall  opening.  The  extent 
a  of 
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of  this  'inflammation  is  not  in  general 
great.  Though  for  the  moft  part  a  num- 
ber of  fimilar  circumfcribed  inflamma- 
tions make  their  appearance  about  the 
fame  time.    They  all  of  them  difcharge 
matter  externally  through  fmall  openings 
which  do  not  clofe,  and  by  continuing 
open,  and  difcharging  matter,  prove  the 
origin  of  a  number  of  fiftulous  fores.  In 
general,  the  fiftulas  which  form  in  this 
way,  lie  in  the  moft  projecting  line  of 
the  bone.    In  the  leg,  they  are  all  fitu- 
ated  on  the  anterior  part  where  the  bones 
are  moft  thinly  covered  with  foft  parts, 

Thefe  ulcers  are  feldom  provided  with 
an  extenfive  furface  %    The  orifice  is  in 
general  furrounded  by  a  fmall  promi- 
nence, fomewhat  elevated  above  the  le- 
vel 

*  See  Plate  V.  with  explanation. 
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vel  of  the  fkin.  The  elevation  of  the 
prominence  is  commonly  a  quarter  of  an 
inch,  and  its  diameter  half  an  inch. 

The  matter  which  difcharges  from 
thefe  fiftulae  is  almoft  uniformly  of  a 
good  quality,  neither  offending  in  point 
of  fmell,  colour,  nor  confiftence.  In 
thefe  refpects  it  differs  from  the  quality 
of  the  matter  difcharged  from  a  difeafed 
bone,  which  is  at  all  times  exceedingly 
foetid,  and  in  general  difcoloured  and 
thin. 

In  point  of  quantity,  the  difcharge  of 
purulent  matter  is  always  very  great,  in 
proportion  to  the  number  and  fize  of  the 
external  openings.  Becaufe  they  are  on- 
the  terminations  of  pafTages  which 
ludl  to  an  extenfive  cavity.    And  in 

this 
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this  circumftance  they  perfedly  agree 
with  the  common  character  of  a  narrow 
fiftulous  opening,  that  leads  to  a  large 
internal  collection  of  purulent  matter. 
But,  in  other  refpects,  the  coincidence 
of  fymptoms  is  not  fo  complete.  For, 
in  other  cafes  of  purulent  collections  a- 
bout  the  extremities  of  the  body,  the 
application  of  external  preflure  increafes 
the  quantity  of  the  difcharge.  In  a  cafe 
of  Necrofis,  however,  it  has  no  fuch  ef- 
fect ;  and  the  reafon  of  the  difference  is 
plain.  In  a  common  abfcefs  of  the  cel- 
lular fubftance,  however  deeply  feated, 
the  effect  of  external  preffure  is  propa- 
gated through  the  foft  parts,  till  it  reaches 
the  feat  of  the  abfcefs,  and  expels  the 
matter  through  the  orifices.  The  foft 
nature  of  the  parts  admits  of  their  yield- 
ing.   But  in  a  cafe  of  Necrofis,  it  is  im- 

D  poffible 


50  AN  ESSAY 

poffible  they  can  yield  in  the  lead  ;  be- 
caufe  the  collection  of  matter  is  lodged 
within  the  cavity  of  the  newly  formed 
offeous  (hell,  which  is  rigid  and  inflex- 
ible, and  does  not  yield  to  preffure.  It 
is  obvious  then  that  the  cavity  admits  of 
no  diminution,  and  confequently  that  the 
quantity  of  the  difchaige  cannot  increafe 
by  the  application  of  preffure  to  the  ex- 
ternal parts  of  the  limb.  For  the  fame 
reafon,  it  is  evident  that  the  moft  deli- 
cate touch  can  perceive  no  lign  of  fluc- 
tuation, however  obfcure,  by  the  exter- 
nal examination  of  the  parts.  The  firm 
fhell  of  bone  which  contains  the  matter, 
prevents  any  motion  from  being  felt. 
The  difcharge  proceeds  altogether  from 
the  infide  of  the  bone,  which  is  the 
caufe  of  the  different  appearances  that 
take  place. 

Appearance 
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Appearance  of  the  parts.  The  extre- 
mities of  the  fiftulous  openings  are  gene- 
rally red,  and  well  coloured  on  their  fur- 
face  ;  and  though  they  continue  long 
ftationary,  and  mow  little  difpofition  to 
heal,  they  rarely  exhibit  an  unhealthy 
appearance,  or  become  what  is  termed 
ill  conditioned  ulcers. 

A  probe  introduced  at  the  orifice  of 
the  flftula,   feldom  penetrates   to  any 
great  depth,  or  difcovers  any  loofe  piece 
of  bone.    For,  in  this  ftage  the  feque- 
flra  can  very  feldom  be  felt.  Sometimes, 
indeed,    fmall   fpiculas   of  bone  pafs 
through  the  external  openings,  along 
with  the  purulent  matter.    Their  ap- 
pearance, however,  is  not  conftant ;  but 
whenever  it  happens,  we  are  certain  that 
the  bone  is  at  bottom  concerned  in  fup- 

D  2  porting 
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porting  the  difeafe.    Thefe  feparating 
fpiculae  too  are  rarely  felt  loofe  and 
moveable  any  time  before  their  final  ejec- 
tion.   They  appear  unexpectedly,  with- 
out giving  any  previous  intimation  of 
their  approach.    The  reafon  of  which 
is,  that  they  do  not  feparate  from  the 
external  furface  of  the  bone,  but  are  por- 
tions of  the  fequeftra  which  is  included 
within  the  cavity  of  the  new  offeous  ftiell, 
and  confequently  protefted  from  the 
touch  of  the  probe  at  the  time  of  their 
feparation.    No  doubt  fome  other  deep 
feated  exfoliations  may  exhibit  fome-- 
what  of  a  fimilar  appearance  ;  but,  ex- 
cepting in  a  cafe  of  Necrofis,  no  fuch 
appearance  can  occur,  when  the  bone 
lies  fuperficially. 

The 
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The  number  of  thefe  ulcerations  will 
be  more  or  lefs  great,  and  the  difcharge 
of  matter  more  or  lefs  profufe,  and  of 
longer  or  fhorter  duration,  according  to 
different  circumftances.  But,  in  all  cafes 
of  Necrofis,  they  make  their  appearance 
at  fome  period  or  other  of  the  com- 
plaint #. 

Even  the  preparation  of  the  bones  of 
thofe  cafes  of  Necrofis  whofe  hiftory  is 
not  known,  mow  plainly  that  fuch  fiftu- 
lous  openings  muft  have  exifted  during 
the  pendency  of  the  difeafe.  It  is  indeed 
poffible  to  conceive  a  cafe  fo  mild  in  its 
fymptoms,  that  it  fhall  complete  the  fub- 
ftitution,  without  producing  any  ulce- 
ration externally  ;  though,  as  yet,  no 

D  3  inftance 
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inftance  of  fo  mild  a  cafe  has  ever  occur- 
red in  pra&ice. 

The  progrefs  of  all  cafes  of  Necrofis 
is  nearly  alike,  till  the  appearance  of 
thefe  ulcerations.    The  fymptoms  may 
indeed  be  more  or  lefs  violent,  but  in  o- 
ther  refpeds  they  are  fimilar.    But,  after 
this  period,  the  appearances  differ  very 
much,  according  to  the  manner  in  which 
the  cafe  is  to  terminate.    There  are  two 
very  diftindt  terminations. 

In  the  one,  the  mildeft  and  mod  defi- 
rable  termination,  the  ulcerations  gra- 
dually heal  up,  without  exhibiting  any 
unufual  appearance,  The  fequeftra  ne- 
ver is  feen  ;  and  the  patient,  if  he  ever 
had  loft  the  ufe  of  his  limb,  foon  regains: 
it,  and  is  again  enabled  to  walk  with; 

eafe* 
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eafe  and  firmnefs.  After  this,  no  veftige 
of  the  difeafe  remains,  excepting  a  per- 
manent enlargement  and  induration  a- 
long  the  courfe  of  the  bone.  So  that  no 
very  fingular  fymptom  appears  in  the 
courfe  of  this  termination. 

In  the  other  termination,  which  is  lefs 
favourable,  but  attended  with  more  cu- 
rious and  interefling  fymptoms,  the  fe- 
queftra  makes  a  confpicuous  figure.  It 
appears  externally,  by  forcing  a  pafTage 
for  itfelf  through  the  new  formed  bone, 
and  the  common  integuments.  Some- 
times it  works  its  way  out,  without  be- 
ing preceded  by  any  confiderable  fuppu- 
ration  or  collection  of  matter.  In  this 
form  of  attack,  the  degree  both  of  pain 
and  inflammation  is  very  moderate,  and 
the  bone  often  projects  fuddenly  and  un- 
D  4  expectedly, 
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expedtedly,  to  the  great  furprife  of  the 
patient,  but  without  giving  him  much 
unealinefs.  The  cafe,  however,  is  dif- 
ferent, when  the  protrufion  of  the  bone 
is  preceded  by  any  confiderable  fuppu- 
ration  and  collection  of  matter  ;  for  then 
the  pain  which  the  patient  fuffers,  is  of- 
ten very  great,  and  does  not  abate  till 
after  a  natural  or  artificial  opening  of 
the  abfcefs  has  removed  the  tenfion  and 
irritation. 

The  extremity  of  the  fequeftra,  at  the 
time  of  its  protrufion,  is  always  rough, 
and  in  general  exceedingly  irregular  and 
fharp.  It  may  be  moved  by  making, 
but  is  too  firmly  wedged  in  with  the 
neighbouring  parts,  to  allow  of  its  com- 
plete extraction.  In  time,  however, 
this  firmnefs  diminishes,  and  the  fe- 
queftra 
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qlieftra  gradually  becomes  loofer,  part- 
ly in  confequence  of  the  confumption  of 
a  portion  of  its  own  fubftance,  and  part- 
ly from  the  wafting  of  the  new  formed 
offeous  ihell,  by  prelTure  #.  At  laft, 
however,  from  the  conjoint  operation 
of  thefe  two  caufes,  the  paffage  in  gene- 
ral becomes  wide  enough  to  permit  all 
that  remains  of  the  fequeftra  to  efcape. 

In  other  cafes  of  Necrofis,  however,  it 
is  not  the  extremity  of  the  fequeftra,  but 
a  part  of  the  middle  portion,  which  pre- 
fents  itfelf  upon  the  opening  of  the  ab- 
fcefs  f .  The  new  fhell  of  bone  inclofes 
the  fequeftra  on  every  other  fide,  and 
though  it  permits  of  motion  upwards  and 
downwards,  in  the  direction  of  the  ca- 
vity 

*  See  Plate  V.  fig.  2,  3. 
+  See  Plate  V.  fig.  1. 
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vity  of  the  bone,  yet  it  confines  the  fe- 
queftra  too  clofely  to  permit  of  any  late- 
ral motion.    Under  thefe  circumftan- 
ces,  the  procefs  for  the  ejection  of  the 
fequeftra    may   go    on    very  flowly, 
and  unlefs  fome  material  change  takes 
place  in  the  pofition  or  deftru&ion  of  the 
parts,  they  may  remain  unchanged  for  a 
great  length  of  time.    It  is  indeed  diffi- 
cult to  fay  what  would  be  the  final  refult 
of  fuch  a  cafe,  if  'it  were  permitted  to 
follow  its  own  courfe  ;  fince  the  afiift- 
ance  of  an  operation  is  fo  highly  necef- 
fary  to  complete  the  procefs,  that  the 
conclufion  of  the  cafe  is  never  left  to  the 
fpontaneous  efforts  of  nature.  The  inter- 
ference of  art  beingindifpenfible  to  com- 
plete, or  at  lead  to  accelerate  the  cure. 
Thus  the  natural  termination  of  this 
form  of  an  attack  of  Necrofis,  is  ftill 
fomewhat  a  matter  of  conjecture. 


ON  NECROSIS.  59 

It  is  evident  that,  upon  the  final  ejec- 
tion of  the  fequeftra,  the  cavity  of  the 
new  bone  muft  be  left  empty,  and  free 
from  every  kind  of  irritation  which  the 
prefence  of  an  extraneous  body  might 
produce.  So  that  there  is  not  in  future 
any  impediment  to  retard  or  interrupt 
the  progrefs  of  the  cure. 

But  before  entering  upon  the  difcuf- 
iion  of  this  point,  it  will  be  neceflary  to 
recur  to  the  confideration  of  the  ftate  of 
the  internal  cavity  of  the  new  ofleous 
fhell  when  the  cure  takes  place,  without 
the  exclufion  of  the  fequeftra.  It  is  ob- 
vious, that  the  newly  formed  cavity  muft 
either  be  full  or  empty  \  and  experience 
mows,  that  both  conditions  obtain.  Ac- 
cording, indeed,  to  the  general  account 

of 
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of  Necrofis,  given  at  the  beginning  of 
this  paper,  the  fequeftra  was  fuppofed 
always  to  remain  included  within  the 
cavity  of  the  new  fhell,  becaufe  this  fup- 
pofition  afforded  the  fimpleft  view  of  the 
difeafe.  The  complete  inclulion  of  the 
fequeftra,  however,  is  not  perhaps  the 
moft  frequent  cafe  ;  for  in  the  plurality 
of  cafes,  the  whole  of  it  is  either  dhTol- 
ved  or  ejected,  and  in  both  events  the 
cavity  of  the  new  bone  is  left  wholly 
empty.  So  far  then  thefe  two  cafes  are 
fimilar  in  their  circumftances,  and  they 
likewife  are  fimilar  in  the  procefs  which 
they  afterwards  follow  to  difpofe  of  this 
cavity.  For  in  all  thofe  cafes  in  which 
the  fequeftra  is  removed,  either  by  diflo- 
lution  or  ejection,  the  cavity  of  the  new 
bone  fills  completely  up,  fo  that  no  re- 
gular 
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gular  vacuity  remains  at  the  end  of  the 
cure  *. 

The  cafes  in  which  the  fequeltra  is 
completely  ejected,  afford  us  an  oppor- 
tunity to  obferve  the  procefs  by  which 
the  cavity  is  filled  up,  as  all  the  parts 
concerned  in  the  procefs  lie  open  to  in- 
fpection,  while  the  necelfary  changes  are 
going  on.    In  the  other  cafe,  in  which 
the  fequeftra  never  makes  it  appearance, 
the  procefs  indeed  is  not  vifible  during 
its  pendency  ;  but  as  the  cafes  are  in  all 
other  refpects  perfectly  limilar,  there  can 
be  no  doubt  that  the  cure  is  conducted 
upon  the  fame  principles,  and  completed 
in  the  fame  manner. 

In 


*  See  Plate  IV. 
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In  the  early  ftages  of  Necrofis,  the  in- 
ternal furface  of  the  new  offeous  fliell  is 
capable  of  fending  out  granulations  from 
every  part  of  the  furface.    Thefe  gra- 
nulations rife  in  all  directions,  and  grow 
with  great  rapidity.    As  the  prominence 
of  thefe  granulations  increafes,  the  fize  of 
the  cavity  gradually  diminiihes.    At  laft 
they  meet  about  the  centre,  unite  toge- 
ther, and  form  one  folid  mafs,  which 
obliterates  the  cavity  for  ever.  After 
this  the  furface  of  the  fore  cicatrifes  be- 
fore the  granulations  have  time  to  be 
converted  into  bone.    The  converfion, 
however,  commences  at  an  earlier  period 
of  the  difeafe,  among  the  firft  fprung 
granulations.    Thefe  begin  to  offify  be- 
fore the  laft  grown  are  completely  co- 
vered over  with  Ikin.    It  may  be  proper 
to  obferve,  that  this  defcription  is  taken 

from 
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from  the  cafe  in  which  the  ejection  of 
the  fequeftra  or  removal  of  the  anterior 
portion  of  the  new  fhell  leaves  all  the 
procefs  in  view.  Thus  it  appears  in  both 
cafes  of  the  removal  of  the  fequeftra, 
whether  by  abforption  or  ejection,  that 
the  fubftitute  bone  becomes  folid  in  place 
of  hollow. 

Thefe  various  terminations  of  Necro- 
iis  are  determined  by  the  circumftances 
of  the  cafe,  and  prefent  a  number  of  cu- 
rious appearances  in  the  courfe  of  the  at- 
tack. The  ej  eel  ion  of  the  fequeftra,  for 
inftance,  may  obtain  either  before  the 
offeous  fhell  is  completely  formed,  or  af- 
ter it  is  fully  confolidated.  In  the  firfl 
cafe,  the  patient  will  fuffer  a  temporary 
fufpenfion  of  the  ufe  of  his  limb,  be- 
caufe  the  feparation  of  the  fequeftra  takes 

place 
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place  while  the  new  bone  is  in  a  foft 
ftate,  and  unable  to  bear  any  weight. 
In  the  other  cafe,  the  patient  is  perfed- 
ly  able  to  ufe  his  limb  during  all  the 
time  of  the  cure,  becaufe  the  confolida- 
tion  of  the  new  bone  is  fufficiently  ad- 
vanced to  fupport  every  exertion  it  is  ex- 
pofed  to  before  the  fequeflra  leaves  its 
place.    The  relation  which  the  confoli- 
dation  of  the  new  bone  bears  to  the  re- 
paration of  the  fequeflra,  produces  thefe 
varieties. 

The  flow  ejeaion  of  the  fequeflra  in- 
dicates a  moderate  attack  of  inflamma- 
tion. But  when  the  fequeflra  feparates 
more  quickly,  and  while  the  new  bone 
is  in  a  foft  ftate,  the  feparation  is  always 
the  confequence  of  fevere  inflammation, 
and  is  accompanied  with  very  violent 

fymptoms, 
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fymptoms,  and  with  the  temporary  fu- 
fpenlion  of  the  motion  of  the  limb.  This 
premature  feparation  of  the  fequeftra  oc- 
curs more  frequently  in  the  Necrofis  of 
the  lower  jaw.  The  chin  is  then  depri- 
ved of  its  natural  and  proper  fupport, 
and  falls  down  upon  the  neck,  exhibit- 
ing a  very  ftrange  and  uncouth  appear- 
ance. 

The  fequeftra  too,  without  coming  a- 
way  altogether,  fometimes  feparates  from 
the  old  bone  at  both  its  extremities,  in 
fome  more  early  period  of  the  difeafe. 
The  limb  then  has  the  appearance  of  ha- 
ving given  way  at  two  different  places, 
in  the  manner  of  a  fratfure,  and  the  pa- 
tient is  unable  to  ufe  it  for  fome  time  af- 
ter this  feparation  or  fuppofed  fradure 
has  taken  place. 

E  Such 
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Such  are  the  various  appearances  which 
cafes  of  Necrofis  exhibit,  when  the  fe- 
queftra  is  feparating  from  its  new  cover- 
ing of  bone. 

In  the  other  form  of  the  attack,  where 
the  fequeftra  is  removed  by  diffolution 
and  abforption,  without  making  its  ap- 
pearance externally,  the  difeafe  is  more 
uniform  in  its  progrefs,  and  does  not  ad- 
mit of  fo  great  a  variety  of  fymptoms. 
The  procefs  is  neceflarily  tedious,  and 
always  attended  with  a  profufe  difcharge 
of  matter.    But  befides  the  general  en- 
largement of  the  bone,  this  is  the  only 
ftriking  circumftance  which  takes  place. 
.   The  quantity  of  matter  firft  gradually 
increafes,  and  then  gradually  decreafes, 
till  at  laft  it  ceafes  altogether.  Thefe 
conftitute  the  only  vifible  fymptoms  in 

this 
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?this  form  of  Necrofis.  For  the  changes 
which  the  fequeftra  undergoes  are  con- 
cealed from  fight,  and  are  only  inferred 
from  collateral  circumftances. 

The  diflblution  of  the  fequeftra  is  more 
©r  lefs  complete.  In  young  fubje&s  it  is 
more  quickly  and  more  completely  dif- 
folved.  In  thofe  of  more  mature  age, 
the  diflblution  of  it  is  more  tedious  and 
uncertain.  And  in  fome  cafes  a  fmall 
portion  remains  unchanged,  and  refifts 
all  the  power  of  the  fyftem. 

As  to  the  caufes  which  efFe<5l  the  de- 
ftrudtion  of  the  fequeftra,  it  is  plain, 
that  only  a  fmall  proportion  of  it  can  be 
deftroyed,  while  it  remains  in  its  natu- 
ral place,  united  at  both  extremities 
with  the  permanent  portions  of  the  ori~ 

E  2  ginal 
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ginal  bone,  and  that  after  its  feparation, 
it  is  removed  from  the  ordinary  fphere  of 
adion  of  the  living  parts  of  the  fyftem, 
fo  that  it  muft  then  decay  from  fome 
other  caufe.    The  internal  and  fofter 
parts  difappear  firft,  and  probably  owe 
their  decay  to  the  fpontaneous  decompo- 
fition  which  all  parts  of  the  body  natural- 
ly undergo,  when  they  are  deprived  of 
life,  and  detached  from  the  fyftem.  The 
gradual  operation  of  thefe  unfeen  caufes 
is  perhaps  fufficient  to  accomplifti  the 
deftrudion  of  the  fequeftra  in  moft  cafes. 
At  the  fame  time,  their  aclion  is  doubt- 
lefs  very  much  promoted,  and  the  pro- 
cefs  of  diffolution  very  greatly  accele- 
rated by  the  folvent  power  of  the  puru- 
lent matter  which  furrounds  the  feque- 
ftra.   For  this  conftant  maceration  faci- 
litates the  fpontaneous  decompofition  of 
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the  detached  hone,  and  by  reducing  it 
to  a  fluid  ftate,  prepares  it  to  be  remo- 
ved by  abforption,  or  to  be  warned  out 
along  with  the  difcharging  of  matter. 

It  has  already  been  obferved,  that  the 
moft  fevere  cafes  of  Necroiis  are  thofe  in 
which  the  fequeftra  forces  its  way  through 
the  offeous  fhell  with  great  rapidity, 
and  with  violent  inflammation  and  fup- 
puration ;  and  that,  on  the  contrary, 
thofe  are  mildeft,  in  which  the  fequeftra 
never  makes  its  appearance  externally. 
The  latter  cafe  admits  of  two  varieties, 
oppolite  in  their  nature ;  one,  in  which  the 
fequeftra  is  wholly  confumed  or  removed; 
another,  in  which  it  continues  nearly 
with  its  original  fize  unimpaired.  This 
laft  cafe  is  the  mildeft  of  the  two.  And 

E  3  the 
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the  caufe  of  its  fuperior  mildnefs  is  fuf- 
ficiently  obvious.    It  proceeds  from  the 
leflTer  degree  of  irritation  which  the  con- 
tad  of  the  fequeftra  excites  upon  the  of- 
fific  granulations  of  the  offeous  fhell ;  fo 
that  in  a  fhort  time  the  fequeftra  ceafes 
to  act  as  a  ftimulus,  and  allows  the  gra- 
nulations to  oflify  and  confolidate.  In 
fome  cafes  the  irritation  is  fo  inconfider- 
able,  as  to  give  the  patient  very  little 
uneafinefs  or  diftrefs. 

It  is  fome  what  Angular,  that  the  two 
mildeft  cafes  of  Necrofis  are  fo  contrary 
to  each  other,  that  in  the  one  the  feque- 
i  lira  is  entirely  confumed,  in  the  other 
that  it  remains  almoft  entire.  The  in- 
termediate ftates  are  by  much  the  mod 
fevere.  And  when  no  circumftances  de- 
termine the  fequeftra  to  burft  from  its 

confinement, 
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confinement,  and  there  is  too  much  irri- 
tation to  allow  the  parts  to  remain  un- 
molefted,  and  too  little  to  produce  a  to- 
tal confumption  of  the  fequeftra,  the  cafe 
feems  to  have  no  natural  termination. 
It  forms  what  be  termed  a  chronic  cafe 
of  Necrofis,  and  may  continue  to  harafs 
the  patient  for  an  indefinite  length  of 
time.  The  degree  of  fuffering  will  be 
greater  or  lefs,  according  to  circumftan- 
ces,  but  will  always  be  fufficient  to  teaze 
the  patient  incelfantly,  and  to  difturb 
the  tranquillity  of  health. 

In  the  Necrofis  of  the  long  bones,  the 
offeous  fhell  which  contains  the  feque- 
ftra is  always  perforated  with  a  number 
of  holes,  placed  irregularly  at  unequal 
diftances  *.    Thefe  holes  correfpond  to 

E  4  the 
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the  external  fiftulous  fores,  and  are  the 
openings  through  which  the  matter  found 
a  paffage  from  the  internal  furface  of  the 
Ihell.  They  are  commonly  of  a  circular 
form,  with  fmooth  rounded  edges.  They 
remain  in  the  olTeous  fhell,  without  ever 
tilling  up  when  the  cure  obtains  by  the 
prefervation  of  the  fequeftra.  But  when 
the  fequeftra  is  totally  deftroyed,  and 
the  whole  cavity  of  the  {hell  filled  up 
with  ofieous  matter,  the  apertures  of 
thefe  holes  likewife  fill  up ;  and  after 
the  cure  is  complete,  nothing  but  a  ve- 
flige  of  them  remains  on  the  furface  of 
the  fubftitute  bone. 

Such  then  is  the  progrefs  which  in  a 
very  great  number  of  cafes  I  have  ob- 
ferved  Necrofis  to  follow  :  And,  in  ge- 
neral, the  changes  which  take  place,  ad- 
mit 
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mit  of  an  obvious  and  fatisfaclory  expla- 
nation. In  a  few  lingular  cafes,  indeed, 
the  caufe  of  certain  appearances  is  not  fo 
obvious.  When,  for  inftance,  a  bone  fe- 
parates  at  its  articulation  with  another 
bone,  and  from  the  perfect  ftate  of  the 
articulating  procefTes  we  have  proof  that 
no  part  of  the  original  bone  is  left  in  the 
focket,  there  may  be  fome  difficulty  to 
conceive  the  means  which  are  employed 
to  preferve  or  renew  the  motion  of  the 
joint.  The  poflibility  of  the  cafe, 
however,  appears  from  the  examination 
of  many  cafes  of  indifputable  accuracy 
and  authenticity.  I  have  in  my  poflef- 
fion,  a  portion  of  the  lower  jaw,  which 
feparated  from  the  reft,  in  a  cafe  of  Ne- 
crofis  The  whole  condyloid  proceis 
is  fmooth  and  entire,  and  nothing  but 

the 
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the  covering  of  cartilage  is  wanting  to 
make  this  part  of  the  articulation  com- 
plete ;  yet  the  patient  was  in  fome  mea- 
fure  able  to  move  his  jaw,  both  while 
the  fequeftra  was  feparating,  and  after 
its  final  feparation.  The  motion  of  the 
jaw,  however,  was  very  limited  during 
the  time  of  the  feparation,  and  there 
was  confiderable  fwelling  over  the  re- 
gion of  joint.  This  fwelling  might  help 
to  retain  the  parts  nearly  in  their  natu- 
ral places,  and  to  regulate  their  motion; 
but  the  regular  motion  of  the  jaw  was 
probably  performed  by  the  condyle  of 
the  oppofite  and  found  fide,  which  had 
not  furfered  from  the  effects  of  difeafe. 
It  is  plain,  that  the  new  production  of 
bone  could  not  poffibly  occupy  the  arti- 
culating cavity  of  the  temporal  bone,  fo 
long  as  the  original  condyle  remained  in 

its 
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its  place.    But  after  the  reparation  and 
removal  of  the  original  condyle,  the  of- 
fific  granulations  would  have  an  oppor- 
tunity to  extend  themfelves  towards  the 
articulating  cavity,  adapt  themfelves  to 
its  ftiape,  become  attached  to  the  carti- 
lage, and  thus  ferve  all  the  purpofes  of 
the  primitive  condyle.    In  this  way,  the 
procefs  which  completes  the  redintegra- 
tion of  the  joint  is  eafily  underftood.  I 
never,  indeed,  had  an  opportunity  to  fee 
above  one  condyle  come  away  from  the 
jaw  of  the  fame  perfon.    I  knew,  how- 
ever, that  inftances  are  reported  of  both 
condyles  feparating  at  the  fame  time, 
and  that  the  credibility  of  the  alfertion 
refts  upon  the  teftimony  of  very  unex- 
ceptionable reporters.   For  my  own  part, 
I  believe  in  the  truth  of  the  fact,  and 
think  that  the  circumftances  of  the  cafe 

admit 
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admit  of  being  explained.  It  is  certain, 
that  at  one  period  of  the  procefs,  the 
jaw  is  almoft  clofely  fhut,  and  next  to 
immovable,  in  confequence  of  the  fymp- 
tomatic  fwelling  which  retains  all  the 
parts  nearly  in  their  natural  places.  This 
Hate  continues  till  the  reparation  of  the 
fequeftra  removes  one  impediment  to 
motion.  Its  feparation,  however,  does 
not  at  once  reftore  the  power  of  motion, 
though  it  permits  the  offific  granulations 
of  the  new  bone  to  occupy  the  empty 
articulating  cavity,  and  pave  the  way  for 
the  formation  of  a  new  joint.  After  this 
foundation  is  laid,  and  the  new  granu- 
lations have  formed  adhefions  with  the 
articulating  cartilage  of  the  former  con- 
dyle, the  motions  begin  to  be  made  more 
freely,  and  to  be  regulated  more  accu- 
rately.   The  furrounding  mafs  of  new 

bone 
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bone  gradually  waftes  away,  fo  that  the 
lhape  and  fize  of  the  parts  at  laft  adapt 
themfelves  to  their  new  fituation.  And 
thus  the  fubfequent  motion  of  the  jaws 
removes  any  incumbrances  which  arife 
from  the  fuperfluities  of  the  new  growth. 
In  thefe  cafes,  however,  the  proper  ar- 
ticulating furface  never  is  destroyed  ;  for 
the  cartilage  which  belongs  to  the  ori- 
ginal bone  ftill  remains  in  its  place, 
and  the  capfular  ligament  is  nowhere  in- 
jured or  opened.    I  never  have  known 
an  inftance  in  which  the  articular  carti- 
lage came  away  in  a  cafe  of  Necrofis. 
It  feems,  however,  to  undergo  a  change, 
in  order  to  accommodate  itfelf  to  the  en- 
largement which  takes  place  at  the  head 
of  the  new  bone  ;  for  that  piece  of  car- 
tilage, which  tips  the  head  of  the  new 
bone,  is  always  confiderably  broader  than 

the 
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the  furface  of  the  original  cartilage,  and 
confequently  mult  have  increafed  in  fize, 
in  proportion  to  the  greater  extent  which 
it  had  to  cover.  In  this  way  thofe 
changes  are  accomplished,  which  enable 
the  fubftitute  to  fupply  the  place  of  the 
original  bone,  in  performing  the  motions 
of  a  joint. 

The  foregoing  defcription  accords  moft 
accurately  with  Necrofis  of  the  long 
bones,  though  the  fame  principle  per- 
vades the  Necrofis  of  every  other  clafs  of 
bones,  and  is  accomplifhed  in  the  fame 
manner,  making  allowance  for  the  va- 
riations which  the  difference  of  fliape 
and  other  circumftances  may  render  ne- 
celTary.  Thus,  in  the  lower  jaw,  the 
difference  of  fhape  and  of  pofition,  and 
of  ftructure,  produces  fome  peculiarities 

in 
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in  the  appearances  of  a  cafe  of  Necrofis. 
The  moft  remarkable  of  thefe  is  the 
power  of  retaining  the  teeth  on  certain 
occafions,  and  even  of  forming  new  foc- 
kets  to  hold  them.    In  this  termination 
of  the  cafe,  the  patient  fuffers  little  in- 
convenience, as  the  fubftitute  bone  ac- 
quires fufficient  firmnefs  to  give  fupport 
to  the  teeth,  and  ferve  all  the  purpofes 
of  maitication.    It  is  obvious,  however, 
that  the  prefervation  of  the  teeth  cannot 
be  a  frequent  occurrence,  as  there  is  no 
poffibility  of  it  taking  place,  excepting 
in  thofe  cafes  in  which  the  old  jaw  comes 
away  downward,  through  a  wound  in 
the  Ikin.    For  whenever  the  jaw  fepa- 
rates  upwards,  and  is  drawn  into  the  ca- 
vity of  the  mouth,  the  teeth  muft  necef- 
farily  come  along  with  it ;  and  from 

many 
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many  circumftances,  this  is  the  direction 
which  will  in  general  prevail. 

In  the  firft  place,  the  coverings  of  the 
jaw  are  much  thinner  towards  the  fide 
of  the  mouth,  and  fooner  and  more  eafi- 
ly  deftroyed  by  difeafe,  confequently  the 
jaw  is  oftener  uncovered  at  the  upper 
part,  fo  that  the  feparation  and  detach- 
ment more  frequently  begins  there. 

Befides,  the  death  and  feparation  of 
the  jaw  frequently  arifes  from  fome  dif- 
eafe in  the  teeth  or  gums,  which,  from 
their  fituation,  naturally  determine  the 
complaint  to  begin  at  the  upper  part, 
and  to  proceed  downwards.  All  thefe 
circumftances  operate  even  in  a  healthy 
ftate  of  the  parts ;  and  in  cafes  where  a 
new  bone  is  forming,  the  determination 
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to  pufh  the  old  bone  upwards  is  ft  ill  more 
powerful.  Becaufe  in  the  formation  of 
a  new  bone,  the  firft  fhep  of  the  procefs 
is  to  accumulate  a  quantity  of  adventi- 
tious matter  around  every  part  of  the 
jaw,  excepting  the  upper  part,  into 
which  the  teeth  are  fixed.  This  defi- 
ciency muft  always  exift.  Therefore,  in 
every  cafe  of  Necrofis  of  the  lower  jaw, 
there  will  be  a  vacancy  in  the  upper 
part,  through  which  the  fequeftra  may 
pafs,  fo  that  in  no  inftance  can  it  be  fur- 
rounded  and  included  by  the  new  bone. 
As  the  accumulation  of  adventitious 
matter  very  greatly  increafes  the  thick - 
nefs  of  the  furrounding  parts,  and  foon 
acquires  a  confiderable  degree  of  firm- 
nefs,  the  extra&ion  of  the  jaw  down- 
wards becomes  infinitely  more  difficult ; 
and  though  it  might  be  poffible  to  ex- 
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trad  it  in  this  direaion,  yet  the  opening 
through  which  it  muft  pafs,  would  necef- 
farily  leave  a  chafm  in  the  bottom  of  the 
cafe  of  new  bone,  which  would  prove  an 
inconvenience,  in  fo  far  as  it  diminiflies 
the  folidity  of  the  fupport.  Confidering 
all  thefe  circumftances  then,  it  is  que- 
ftionable  how  far  it  is  prudent  to  at- 
tempt the  prefervation  of  the  teeth,  at 
the  expence  of  producing  an  extenfive 
wound  in  the  integuments,  and  a  chafm 
in  the  bottom  of  the  new  bone.  Befides, 
it  is  feldom  in  our  power  to  fave  the 
whole  of  the  teeth,  from  the  circum- 
stance of  the  vacillation  and  falling  out 
of  the  teeth  being  one  of  the  firft  fymp- 
toms  which  occurs.    In  thofe  cafes,  in- 
deed, in  which  any  of  the  teeth  are 
preferved,  their  prefervation  arifes  from 
the  accident  pf  fome  external  fiftulous 

opening 
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opening  having  previoufly  been  formed, , 
which  induces  the  Surgeon  to  examine 
the  ftate  of  the  parts  from  without,  to 
enlarge  the  opening  by  an  incifion,  and 
to  extrad  the  difeafed  loofe  bone  down- 
wards.   Upon  the  removal  of  the  feque- 
ftra,  the  teeth  ftill  continue  adhering  to 
the  gums,  which  fupport  them  in  their 
place.    In  this  fituation,  the  new  bone 
forms  round  the  teeth,  and  confolida- 
ting  into  a  firm  fubftance,  keeps  them 
as  fteady  and  immoveable  as  their  origin 
nal  fockets. 

1 

It  is  farther  to  be  obferved,  that  the 
prolongation  of  the  incifion  for  a  fuffi- 
cient  length,  to  permit  the  extraction  of 
the  whole,  or  even  of  a  confiderable  por- 
tion of  the  jaw,  endangers  the  divifion 
of  the  facial  artery  j  and  from  the  fize 

F  2  and 
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and  fituation  of  this  artery,  a  haemor- 
rhage from  it  might  be  very  troublefome 
to  ftop. 

Thefe  are  the  chief  circumftances 
which  come  into  confideration,  in  deter- 
mining the  proper  place  for  removing 
any  part  of  the  lower  jaw,  which  is  loofe 
and  moveable.    But  in  whatever  direc- 
tion the  jaw  is  to  be  removed,  there  are 
fome  confequences  of  its  feparation  which 
merit  particular  attention.    A  very  large 
nerve  and  artery  run  in  the  centre  of  the 
lower  jaw  for  almoft  the  whole  of  its 
length ;  and  if  the  whole  jaw  were  to 
come  away  in  one  entire  piece,  both  the 
nerve  and  the  artery  mult  be  complete- 
ly deftroyed.    In  general,  however,  the 
fad  is,  that  a  fufficient  portion  of  the  in- 
ternal furface  of  the  bone  is  deftroyed 

by 
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by  erofion,  to  permit  the  nerve  and  ar- 
tery to  pafs  without  receiving  any  inju- 
ry #.  This  is  the  termination  of  all  the 
cafes  of  Necrofis  of  the  lower  jaw,  which 
I  have  had  an  opportunity  to  examine. 
In  every  one  of  them  the  cure  fucceed- 
ed  happily,  leaving  the  patient  the  free 
and  complete  ufe  of  his  jaw. 

Thefe  are  the  principal  particularities 
which  attend  an  attack  of  Necrofis  on 
the  lower  jaw,  and  which  I  have  col- 
lected together,  and  arranged  under  one 
head,  in  order  that  they  might  be  more 
ealily  underftood  and  remembered. 


*  See  Plate  V.  fig.  5. 
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SECTION  V. 


Seat  of  Necrojis. 


This  difeafe  does  not  attack  all  the 
bones  of  the  body  promifcuoufly.    It  is 
the  long  bones  which  are  chiefly  liable 
to  be  attacked.    Indeed,  excepting  the 
lower  jaw,  I  know  of  none  of  the  flat  or 
irregularly  lhaped  bones  that  ever  be- 
come the  fubjed  of  Necrofis.   The  bones 
of  the  cranium,  of  the  face,  the  fternum, 
ribs,  fcapulse,  vertebra;,  bones  of  the 
pelvis,  and  even  bones  of  the  carpus  and 
tarfus,  do  not  admit  of  reproduction  by 
this  procefs.    As  to  the  bones  of  the 
metacarpus  and  metat-arfus  and  phalan- 
ges 
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ges  of  the  thumb,  fingers  and  toes,  they 
are  at  leaft  very  rarely  the  feat  of  Ne- 
crofis,  and  do  not  readily  admit  of  a  cure 
by  reproduction,  when  they  are  attack- 
ed by  any  fevere  difeafe. 

Of  all  the  bones  of  the  body  the  tibia 
undoubtedly  is  the  moft  frequent  fubject 
of  Necrofis ;  and  next,  perhaps,  in  point 
of  frequency,  the  femur  and  lower  jaw  ; 
and  then  the  clavicle,  humerus,  fibula, 
radius  and  ulna.  As  to  the  patella,  I 
know  of  no  inftance  in  which  the  lofs  of 
it  has  been  fupplied  by  a  reproduction 
of  new  bone. 
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SECTION  VI. 

Duration  of  Necrofis. 

The  duration  of  a  cafe  of  Necrofis  is 
variable,  depending  both  upon  the  age 
of  the  patient,  and  upon  the  circumftan- 
ces  of  the  particular  bone  which  is  at- 
tacked. The  younger  the  patient  is, 
however,  the  procefs  is  on-  every  account 
more  expeditious.  The  correfponding 
bones  are  of  fmaller  fize,  of  lefs  firm 
confiftence,  and  all  the  actions  of  life  go 
on  with  more  rapidity.  It  is  indeed  dif- 
ficult to  lay  down  any  general  rule  for 
the  time  which  an  attack  of  Necrofis  re- 
quires to  complete  its  courfe,  on  account 
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of  the  difference  of  time  requifite  in  diffe- 
rent bones.    The  lower  jaw,  fo  far  as  I 
have  obferved,  is  capable  of  completing 
the  procefs  in  the  fhorteft  time.    A  cure 
may  be  completed  in  lefs  than  three 
months  from  the  firft  moment  of  the  at- 
tack.   But  I  never  have  known  a  cafe 
of  Necrofis  of  the  tibia  in  the  perfon  of 
an  adult,  completed  in  lefs  than  twelve 
months.    In  general,  it  is  a  longer  time,, 
and  fometimes  nearly  two  years.  This 
computation  is  to  be  taken  from  the  firft 
commencement  of  the  attack  of  the  pain, 
till  the  final  termination  of  the  cure,, 
when  all  the  ulcerations  have  dried  up,, 
and  the  new  fubflitute  bone  has  arrived 
at  perfect  confolidation.    But,  in  parti- 
cular inftances,  the  cure  is  protracted  to 
a  much  greater  length  of  time.    A  cafe 
of  Necrofis  of  the  os  femoris  has  been 

five 
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five  or  fix  years  of  completing  its  courfe  5 
and  during  all  the  time  of  its  continu- 
ance, the  patient  was  able  to  difcharge 
the  different  duties  of  his  ftation.  For 
thofe  very  tedious  cafes  are  always  very 
mild  in  their  fymptoms.  Indeed  it  is 
impoflible  they  could  be  otherwife,  elfe 
no  ftrength  of  constitution  could  with- 
ftand  an  attack  of  fo  long  duration.  Ac- 
cordingly, we  do  not  find  the  patient 
complain  of  diftrefs,  his  health  is  not 
impaired,  and  he  fuffers  no  inconveni- 
ence which  bears  any  proportion  to  the 
alarming  appearance  of  the  fymptoms. 
For  in  all  cafes  remarkable  for  the  flow- 
nefs  of  their  progrefs,  the  fequeftra  pro- 
trudes externally,  and  is  long  of  fepara- 
ting :  So  that  the  cafe  exhibits  the  lin- 
gular appearance  of  the  bone  projedling 
through  the  Ikin,  without  depriving  the 

limb 
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limb  of  its  fupport,  and  continues  long  in 
this  ftate. 

From  this  view  of  the  fubjedt,  then, 
it  appears,  that  Necrofis  is  a  tedious, 
though  not  properly  a  chronic  difeme, 
and  that  the  duration  of  a  cafe  admits  of 
confiderable  latitude  even  in  patients  of 
the  fame  age,  and  when  the  fame  bones 
are  the  fubjed  of  attack. 
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SECTION  VIH. 

Of  the  Age  of  Patients  fubjecl  to  Ne^ 
crojis. 

Necrosis  is  properly  a  difeafe  of  the 
earlier  periods  of  life.  I  have  never 
known  a  cafe  of  it  in  which  the  attack 
began  after  the  twentieth  year,  excepting 
in  cafes  of  Necrons  of  the  lower  jaw. 
About  the  age  of  puberty,  or  from  twelve 
to  eighteen  years  of  age,  is  the  time  of 
life  at  which  patients  are  moft  liable  to 
be  attacked.  I  have  indeed  known  of 
inftances  in  which  the  patient  was  fo 
young,  as  fix  and  feven  years  of  age,  but 
never  heard  of  a  cafe  in  which  the  dif- 

e-afe 
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cafe  began  at  an  earlier  period  of  life. 
But  if  in  all  attacks  upon  the  long  bones, 
the  patients  are  always  in  early  )  ears,  in 
almoft  every  cafe  of  Necrofis  of  the  low- 
er jaw,  the  patient  is  above  thirty.  In 
a  few  folitary  inftances,  indeed,  they  are 
fo  young  as  ten  or  twelve,  though  this  is 
but  a  rare  occurrence.    And  to  compen- 
fate  the  youth  of  a  few,  we  may  advert 
to  the  old  age  of  others.    For  the  moft 
advanced  periods  of  life  are  not  exempt- 
ed from  an  attack  of  it.    One  patient  of 
eighty  years  of  age  is  faid  to  have  loft 
the  lower  jaw  by  Necrofis ;  but  it  is  not 
clear  that  the  lofs  of  the  old  jaw  was  fup- 
plied  by  the  growth  of  a  fubftitute. 
Yet  in  patients  fomewhat  younger,  though 
ftill  very  far  advanced  in  years,  a  fubfti- 
tute has  been  formed  to  replace  the 
lofs. 

The 
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The  ftate  of  the  conftitution  has  a 
great  mare  in  favouring  an  attack  of  Ne- 
crofis.  When  this  difpofition  prevails, 
an  individual  will  often  fufFer  from  at- 
tacks on  different  bones  at  the  fame  time. 
I  have  known  an  attack  upon  the  cla- 
vicle and  tibia  at  one  time.  Sometimes 
it  attacks  both  tibiae.  Sometimes  both 
arms.  Sometimes  a  leg  and  an  arm. 
Upon  the  whole,  however,  it  is  more 
common  that  the  different  bones  of  the 
fame  individual  mffer  attacks  at  differ- 
ent times.  And  in  general  there  is  a 
confiderable  interval  between  the  at- 
tacks. But  while  Necrofis  of  the  long 
bones  may  be  cotemporary  in  their  com- 
mencement, it  neve'r  happens  that  a  Ne- 
crofis in  one  of  them  exifts  at  the  fame 
time  with  a  Necrofis  of  the  lower  jaw. 
And  this  furely  is  a  very  Angular  circum- 

ftance 
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ftance  in  the  human  conftitution  ;  fince 
we  naturally  mould  expeft,  that  the  fame 
general  difpofition  would  prevail  over 
all  the  bones  of  the  body  at  the  fame 
time.  On  the  contrary,  however,  expe- 
rience mows,  that  in  early  life  the  long 
bones,  and  in  the  advance  of  years,  the 
lower  jaw  are  predifpofed  to  fufTer  from 
Nec  rolls. 


SEC- 
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SECTION  IX. 

Caufes  of  Necrojis. 

Of  the  caufes  of  Necrofis,  no  very  fa- 
tisfactory  account  can  be  given.  It  feems, 
however,  evidently  to  be  connected  with 
that  Hate  of  the  conftitution  which  de- 
pends upon  the  age  of  the  patient.  I  am 
likewife  inclined  to  believe,  that  it  more 

1 

readily  attacks  thofe  who  have  a  fcrophu- 
lous  taint  in  their  conftitution.  But  far- 
ther than  this  I  know  of  no  circumftance 
which  predifpofes  to  an  attack  of  Ne- 
crofis. 


3 


SEC- 


ON  NECROSIS. 


97 


SECTION  X. 

Occafional  Caufe  s. 

When  the  conftitution  of  the  patient 
is  otherwife  predifpofed  to  Necrofis,  any 
occafional  caufe  which  is  capable  of  ex- 
citing inflammation,  may  occafion  an  at- 
tack of  it.  In  many  cafes,  however,  it 
is  purely  a  fporadical  difeafe,  not  referable 
to  any  external  caufe.  There  is  no  ex- 
ternal hurt,  no  violence  to  produce  the 
inflammation  which  ufhers  in  the  attack 
of  Necrofis.  And  what  feems  remark- 
able, thofe  cafes  of  Necrofis  which  ori- 
ginate in  fome  external  injury,  generally 
occur  in  the  lower  jaw.  For  this  reafon, 

G  cafes 
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cafes  of  Necrofis  of  the  lower  jaw  may 
often  be  traced  to  the  effecls  of  blows, 
of  toothach,  efpecially  if  a  violent  attack 
of  inflammation  has  been  excited  by 
the  application  of  any  acrid  fubftance  to 
a  carious  tooth,  of  falivation  occanoned 
by  mercury,  of  fmall-pox,  of  fcurvy,  of 
expofure  to  cold  exciting  pain,  and  the 
ufual  concomitant  fymptoms.    At  the 
fame  time,  it  muft  be  acknowledged,  that 
farther  than  thefe  caufes  tend  to  excite 
general  inflammation,  there  is  nothing 
peculiar  in  their  operation  which  con. 
tributes  to  favour  an  attack  of  this  dis- 
order. 
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SECTION  XI. 

Diagnojis* 

There  are  various  morbid  affections 
of  the  bones,  with  which  a  cafe  of 
Necrofis  may  poffibly  be  confounded ; 
though,  if  due  attention  be  paid  to  the 
difcriminating  circumftances,  one  is  al- 
moft  certain  of  avoiding  a  miftake.  The 
cafes  which  bear  the  neareft  refemblance 
to  Necrofis,  are  properly  two  in  number. 
But  another  cafe  is  often  brought  in  as 
a  third. 

The  Jirjl  is  a  general  enlargement  of 
a  bone. 

G  2  The 
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The  fecond,  a  cafe  of  common  ex- 
foliation of  an  external  lamella. 

And  the  third,  what  has  been  termed 
a  cafe  of  internal  exfoliation. 

A  general  enlargement  of  a  bone 
fimply  from  its  increafe  of  offeous  fub- 
ftance,  is  diftinguilhed  from  a  cafe  of 
Necrofis   by  different   fymptoms.  A 
fimple  increafe  of  fize  is  not  necefiarily 
or  conftantly  attended  with  pain  at  the 
commencement  of  the  difeafe.  The 
date  of  its  commencement  is  much  more 
indeterminate,  and   its  progrefs  vaflly 
more  gradual  and  flow.    The  external 
foft  parts  are  neither  fwelled  nor  in- 
flamed, nor  do  they  adhere  to  the  bone 
beneath.    And  as  the  cafe  is  not  attend-  j 
ed  with  fuppuration,  there  are  no  fiftu- 

lous 
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lous  ulcers  to  difcharge  matter.  Thefe 
are  the  chief  circumftances  of  differ- 
ence between  the  two  cafes. 

The  exfoliation  of  an  external  lamella 
of  bone  likewife  admits  of  difcrimina- 
tion.  It  is  indeed  only  in  fome  cafes,  and 
in  certain  ftages  of  thofe  cafes,  that  any 
refemblance  obtains  between  the  two 
difeafes.  The  refemblance  is  greateft 
when  the  fequeftra  is  ejected  fpontane- 
oufly,  and  is  much  decayed  before  it  comes 
out.  If  the  fequeftra  be  lefs  than  half  a 
cylinder,  and  be  worn  very  thin,  it  will 
more  nearly  alfume  the  appearance  of 
a  fuperficial  exfoliation.  But  even  in 
this  ftate  it  is  poffible  to  mark  fome  dif- 
ference ;  becaufe  a  fequeftra  is  gene- 
rally much  more  ragged  at  its  fides  and 
extremities,  which  are  provided  with 

G  3  more 
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more  long  Iharp  projecting  points  *.  The 
fequeftra  is  more  frequently  perforated 
with  holes  which  penetrate  through  its 
whole  thicknefs.    Befides,  there  is  lefs 
difference  in  the  fmoothnefs  of  the  con- 
vex and  concave  furfaces.    But  in  a  cafe 
of  common  exfoliation,  the  difference 
between  the  degree  of  fmoothnefs  of  the 
two  furfaces  is  much  more  remarkable. 
The  convex  furface  being  in  general 
evidently  fmoother  than  the  concave. 
Such  are  the  differences;  which  refpedt 
the  appearance  of  the  bone  after  it  is 
completely  feparated. 

In  the  act  of   feparation  too,  other 
difcriminating  circum  fiances  may  be  no- 
ticed.   The  point  of  the  bone  is  never 
directed  fo  obliquely  in  a  cafe  of  ordi- 
nary 

*  Plates  II.  and  IV. 
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•nary  exfoliation  ;  and  the  kind  of  mo- 
tion which  the  loofe  portion  admits  of 
is  very  different.  In  a  cafe  of  common 
exfoliation,  the  exfoliating  portion  may 
be  deprelfed  or  elevated  by  the  applica- 
tion or  removal  of  external  preffure,  on 
account  of  the  bed  of  granulations  which 
fupport  it  beneath.  But  while  the  gra- 
nulations permit  the  motions  of  eleva- 
tion and  depreflion,  they  prevent  any 
lateral  or  longitudinal  motion,  by  grow- 
ing over  the  edges  of  the  exfoliating  la- 
mella, and  confining  it  on  every  fide.  A 
fequeftra,  on  the  contrary,  even  when  no 
more  than  a  fmall  portion  of  the  furface 
prefents  externally,  admits  of  motion  up- 
wards and  downwards  in  a  longitudinal 
direction  with  great  freedom,  but  cannot 
•be  deprelfed ,  becaufe  it  refts  not  upon  a 

G  4  fofjt 
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foft  cufhion  of  granulations,  but  upon  a 
firm  fupport  of  bone. 

In  a  cafe  of  exfoliation  too,  the  gra- 
ta .•     >i  ir  • 

nulations  are  lefs  firm,  of  greater  extent, 
and  allow  a  probe  to  be  introduced  be- 
tween them  and  the  furface  of  the  bone. 
And  as  they  arife  from  a  difeafed  bone, 
they  are  often  of  exquifite  fenfibility, 
which  is  not  the  cafe  in  Necrofis,  where 
the  bafis  of  the  granulations  is  found. 

The  bone  alfo  feels  rough,  and  in  moft 
cafes  of  exfoliation,  any  irritation  excites 
excruciating  pain. 

The  attack  of  the  difeafe  is  much 
more  limited  in  its  extent,  and  not  ac- 
companied with  any  general  fwelling  of 
£he  limb.    If  the  bone  enlarges  at  all, 

it 
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it  is  only  to  a  fmall  diftance  above  and 
below  the  ulcer,  and  then  it  is  not  fur- 
rounded  by  any  fwelling  of  the  foft 
parts. 

Next  the  difcharge  of  matter.  As  to 
quality,  it  is  in  general  foetid  and  thin, 
and  the  quantity  is  not  fo  great  in  pro- 
portion to  the  furface  of  the  fore.  The 
complexion  of  the  ulcer  is  much  more 
unfavourable,  and  it  never  is  elevated 
above  the  level  of  the  furrounding  fur- 
face,  in  form  of  little  papillae.  Thefe 
are  the  fymptoms  which  I  mould  con- 
fider  as  affording  the  molt  characteriitic 
diftindlions  between  a  cafe  of  Necrofis 
and  of  common  exfoliation  of  an  exter- 
nal lamella  of  bone. 
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The  laft  head,  the  diftindtion  between  a 
cafe  of  Necrofis  and  what  is  termed  a  cafe 
c>f  internal  exfoliation,  muft  be  treated  en- 
tirely in  a  different  manner,  fince  it  is  not 
clear  that  fuch  a  cafe  actually  exifts.  So 
far,  at  leaft,  as  I  have  been  able  to  in- 
veftigate  the  fubject,  it  appears  to  me 
that  the  account  which  authors  have  gi- 
ven of  this  form  of  the  attack  is  altogether 
erroneous.  For  any  cafes  of  it,  the  hifto- 
ries  of  which  are  related  in  detail,  feem 
plainly  to  be  cafes  of  Necrofis,  fo  ftrongly 
characterifed  in  their  leading  fymptoms, 
that  it  is  a  matter  of  furprife,  to  find  that 
any  other  view  of  the  difeafe  had  been 
fuggefted.  Without  entering  farther  in- 
to particulars,  it  is  pointedly  mentioned, 
that  the  new  fliell  of  bone  was  in  fome 
wcafes  half  an  inch,  and  in  other  a  whole 
inch  thick,  and  that  the  exfoliation  was 

quite 
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quite  moveable  under  this  arch.  Now, 
both  circumnances  coincide  with  fymp- 
toms  of  Necrofis,  but  are  incompatible 
with  thofe  of  an  internal  exfoliation  ; 
becaufe  the  external  lamella  could  nei- 
ther acquire  fo  prodigious  a  thicknefs, 
nor  would  there  be  room  within  it  to 
permit  fo  free  a  motion  in  the  feparated 
lamella.    Mr  Cheselden  alfo  defcribes 
purulent  matter  iffuing  through  holes 
in  the  bone,  in  a  manner  exactly  fimilar 
to  the  discharge  in  cafes   of  Necrofis. 
So  ftrongly  indeed  am  I  imprelfed  with 
the  idea  of  a  miftake,  that  1  cannot  help 
thinking,  that  in  fome  inftances  the  life 
of  the  patient  has  been  facrificed  to  the 
want  of  performing  a  proper  and  fea- 
fonable  operation  to  remove  the  fequeftra. 
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This  opinion  of  an  internal  exfoliation 
involves  a  doctrine  which  is  not  fupport- 
ed  by  any  fact  or  experiment.  It  fup~ 
pofes  that  the  cancelli  for  containing  the 
marrow  are  deftroyed  by  difeafe  ;  that 
the  difeafe  extends  through  part  of  the 
fubftance  of  the  bone,  but  flops  there,  and 
produces  a  feparation  from  the  external 
fliell,  or  lamella,  which  remains  unaffect- 
ed. Now,  all  this  is  a  mere  conjecture. 
The  truth  is,  that  all  the  experiments  of 
Mr  Troy  a,  and  of  every  perfon  who  has 
repeated  them,  go  to  prove  the  direct 
contrary.  Since  from  every  one  of  them 
it  invariably  appears,  that  the  total  de- 
Itruction  of  the  marrow  is  the  moll  cer- 
tain means  to  occafion  the  death  of  the 
whole  original  bone,  and  to  produce  a 
new  growth.  And  fince  in  every  other 
refpect  the  analogy  is  fo  complete  in  all 
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the  circumftances  which  attend  a  cafe  of 
Necrofis,it  is  fcarcely  poffible  to  entertain 
a  doubt,  that  the   fame  confequences 
would  follow,  if  the  fame  experiments 
were  transferred  to  the  human  body.  It 
is  indeed  truly  to  be  regretted,  that  no 
difle&ion  was  made  of  the  limbs  of  thofe 
patients  who  fell  viftims  to  the  feverity 
of  the  fuppofed  cafe  of  internal  exfolia- 
tion of  the  tibia.    The  bare  infpedion 
of  parts  would  have  cleared  up  every 
doubt.  And  in  my  belief,  it  would  have 
mown  to  fatisfa&ion,  that  the  moveable 
exfoliation  was  a  complete  fequeftra  of 
the  whole  fubftance  of  the  tibia,  and  that 
the  covering  of  bone  was  entirely  a  new 
production. 

Internal  exfoliations  indeed  frequent- 
ly attack  the  bones  of  the  cranium.  I 

have 
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have  feen  various  inflances  of  fuch  exfo- 
liations. But  among  a  great  variety  of 
morbid  affe&ions  of  the  long  bones,  I 
never  have  feen  a  lingle  cafe  which  bore 
the  moft  diftant  refemblance  to  what  has 
been  termed  a  cafe  of  internal  exfolia- 
tion. And  I  never  met  with  any  hiflory 
of  a  cafe  fuppofed  to  be  of  this  nature, 
which  did  not  to  me  feem  liable  to 
many  material  objections.  Indeed,  the 
authors  were  all  fo  palpably  under  fome 
miftake  or  mifapprehenfion,  that  I  have 
no  helitation  in  excluding  this  cafe  from 
any  conlideration  in  the  diagnofis  of  Ne- 
crofis. 


SEC 
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SECTION  XII. 

Prognojts. 

In  predicting  the  event  of  a  cafe  of 
Necrofis,  it  is  a  fatisfa&ion  to  be  afiuredr 
that,  upon  the  whole,  the  difeafe  is  not 
of  a  dangerous  nature.  It  never  attacks 
a  part  vvhofe  action  or  exiftence  is  ef- 
fential  to  the  prefervation  of  life.  In 
many  of  the  bones  of  the  body,  the 
patient's  life  is  never  brought  into  dan- 
ger by  an  attack  of  Necrolis.  He  al- 
ways furvives  an  attack  upon  the  lower 
jaw  and  fuperior  extremities,  however 
tedious  and  fevere  the  difeafe  may  prove 
It  is  alone  from  attacks  upon  the  infe- 
rior 
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rior  extremities,  the  femur  and  tibia, 
that  fatal  confequences  are  to  be  dreaded. 
And  even  in  them  the  attack  is  danger- 
ous only  in  fevere  cafes  of  the  difeafe, 
and  under  very  unfavourable  circum- 
ftances. 

An  unfortunate  termination  may  be 
expe&ed,  when  the  primary  attack  of 
inflammation  is  very  violent,  fo  that  the 
fymptoms  fucceed  one  another  in  a  ra- 
pid fucceflion,  and  with  great  feverity. 
The  immediate  confequences  of  the  at- 
tack, the  pain,  irritation  and  copious 
difcharge  of  matter  foon  induce  an  in- 
curable hedlic  fever.  This  form  of  the 
complaint  is  always  a  very  ferious  one. 
It  precedes  the  reproduction  of  the  bone  ; 
and  the  degree  of  danger  attending  it, 
is  to  be  eftimated  by  the  feverity  of  the 

particular 
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particular  fymptoms,  and  by  the  height 
to  which  the  hectic  fever  proceeds.  In 
all  cafes  of  Necrofis,  however,  it  is  a 
confolation,  the  worft  alternative  which 
can  be  prefented  to  a  patient's  choice,  is 
that  of  fubmitting  to  lofe  his  limb,  in 
order  to  fave  his  life. 

If  the  patient  furmounts  the  danger 
which  attends  the  incipient  ftage  of  the 
attack,  the  fucceeding  ftage  is  far  lefs, 
dangerous.  For  once  the  primary  in- 
flammation is  mitigated  or  fubdued, 
there  is  no  particular  danger  to  be  ap- 
prehended while  the  new  bone  is  form- 
ing. The  duration,  however,  of  this 
interval  of  fecurity  is  very  uncertain. 
And  whenever  the  fequeftra  becomes 
moveable,  and  begins  to  irritate  the  in- 
ternal furface  of  the  new  bone  by  fric- 

^  tion, 
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tion,  a  return  or  increafe  of  pain  and 
diftrefs  may  be  expeded.    When  the 
fequeftra   remains   confined  within  its 
new  covering,  without  making  any  ef- 
fort to  efcape,  the  fymptoms  of  the  dif- 
eafe  are  feldom  violent.    Hectic  fever, 
if  it  fupervene  at  all,  is  in  a  moderate 
degree.    But  if  the  fequeftra,  in  place 
of  remaining  at  reft,  mows  a  ftrong  ten- 
dency  to  force  a  paffage  through  the  of- 
feous  Ihell,  if  this  procefs  proceeds  with 
too  much  rapidity  while  the  new  bone 
prefents  considerable  refiftance,  the  fe- 
queftra, without  completely  extricating 
itfelf  from  its  confinement,  excites  a 
very  high  degree  of  irritation,  ulcera- 
tions fpread  all  over  the  furface  of  the 
limb,  and  aflume  an  unhealthy  appear- 
ance'  violent  general  fever  fucceeds,  till 
at  laft  the  concurrence  and  continuance 
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of  all  thofe  fevere  and  unfavourable 
fymptoms,  reduce  the  patient  to  a  ftate 
of  moft  imminent  danger.    This  ftage 
forms  the  laft  critical  period  of  the  at- 
tack, fince  the  difeafe  muft  here  termi- 
nate either  in  the  deftru&ion  or  recove- 
ry of  the  patient.    If  the  force  of  the 
difeafe  prevails  over  the  ftrength  of  con- 
ftitution,  death  fucceeds,  or  at  leaft  the 
patient  mull  confent  to  lofe  his  limb  by 
amputation.    If  the  ftrength  of  the  pa- 
tient's conftitution  fubdues  the  virulence 
of  the  difeafe,  then  the  fequeftra  is  com- 
pletely ejeded,  and  nothing  farther  re- 
mains to  interrupt  the  progrefs  of  the 
cure.    In  this  ftage,  the  eftimate  of  dan- 
ger is  to  be  taken  from  the  impreftion 
which  the  local  affection  makes  upon  the 
general  ftate  of  the  patient's  health.  If 
a  morbid  ftate  of  the  f0ft  parts  produces 
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an  ulceration  all  over  the  furface  of  the 
tibia,  and  a  hedic  fever  takes  pofleffion 
<Jf  the  fyftem,  then  the  fafety  of  the 
limb  is  very  greatly  endangered.  Com- 
paratively fpeaking,  however,  this  ftage 
of  Necrofis  is  not  fo  dangerous,  nor  fq 
completely  out  of  the  reach  of  help,  as 
that  which  attends  the  violent  attack  of 
inflammation  which  fupervenes  imme- 
diately after  the  commencement  of  the 
diieafe. 

Upon  the  whole  then,  it  appears,  that 
the  Necrofis  of  the  clavicle  or  fuperior 
extremities  never  proves  fatal  5  and  that 
even  in  the   inferior  extremities,  al- 
though Necrofis  always  proves  a  tedious 
and  fevere  difeafe,  it  very  rarely  termi- 
nates fatally.    1  never  yet  have  witnef- 
fed  an  inftance  of  the  patient's  life  fall- 
ing 
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ing  a  facrifice  to  the  attack :  So  that  ta- 
king every  circumftance  into  account, 
Necrofis  appears  to  be  in  all  cafes  a 
molt  diftrefsful  diieaie,  but  in  very  few 
a  fatal  one. 
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SECTION  xnr. 

Method  of  Cure. 

The  ultimate  object  of  all  the  forego- 
ing refearches,  is  to  afcertain  the  moll 
fcientific,  judicious  and  certain  method  I 
of  cure  ;  and  happily  there  is  no  inftance  1 
in  which  the  fuceefsful  inveftigation  of  j 
the  true  nature  of  a  difeafe  can  lead  to  j 
more  valuable  improvements  in  practice. 

It  is  perfedly  evident,  that  an  attack  of  I 
Necrofis  admits  of  no  relief  from  any  j 
general  treatment  of  the  conftitution. 
The  difeafe  is  perfectly  local,  and  too 
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deeply  rooted  in  the  feat,  of  attack,  to 
yield  to  the  irapreffion  which  any  gene- 
ral remedy  can  make  ;  fo  that  any  pre- 
tentions to  cure,  or  even  to  relieve  an 
attack  of  Necrofis  by  any  courfe  of  in- 
ternal medicine,  is  quite  prepofterous. 

There  is  even  much  reafon  to  queftion, 
whether  any  real  benefit  can  be  derived 
from  the  ufe  of  topical  applications.  It 
is  true,  the  difeafe  commences  by  an  at- 
tack of  inflammation.  But  then  the  in- 
flammation is  always  fo  deep  feated,  and 
often  fo  fevere,  that  no  local  treatment 
has  power  to  prevent  or  to  check  it.  The 
common  practice  in  cafes  of  local  in- 
flammation, topical  blood-letting,  and 
the  application  of  cooling  aftringent  fo- 
lutions,  has  little  effect  in  this  particu- 
lar cafe.  Becaufe,  beiides  the  depth  and 
H  4  violence 
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violence  of  the  inflammation,  there  is 
probably  fome  tendency  to  terminate  in 
a  peculiar  way  ;  fo  that  the  means  which 
are  fufficient  to  counteract;  an  attack  of 
iimple  inflammation,  prove  lefs  effectual 
in  this.    No  other  practice,  however,  is 
applicable  on  the  occafion,  and  a  trial 
of  it  is  naturally  fuggefted  by  the  inten- 
lity  and  continuance  of  the  pain  ;  fo  that 
whenever  an  attack  of  Necrofis  is  fu- 
fpecled,  it  is  certainly  advifable  to  try 
the  ufual  means  of  counteracting  inflam- 
mation :  And  it  is  clear,  that  whatever 
degree  of  efficacy  thefe  means  poffefs,  they 
can  be  attended  with  advantage  only  at 
the  incipient  ft  age  of  the  attack.  It 
muft,  however,  always  remain  a  matter 
of  doubt,  how  far  the  ufe  of  them  is  be- 
neficial, iince  the.  proof  of  the  exig- 
ence of  the  difeafe,  immediately  upon 
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its  commencement,  is  too  obfcure  to 
permit  of  much  certainty.  Yet  as  the 
practice  is  perfectly  innocent,  and  can- 
not poflibly  prove  injurious,  no  objec- 
tion appears  againft  giving  the  patient 
every  chance  of  relief  which  the  ufe  of 
it  affords.  But  if  the  attack  be  not  at 
once  fubdued,  or  its  approach  averted, 
we  mull  then  expect  the  difeafe  to  fol- 
low its  natural  progrefs,  in  which  art 
can  do  no  more  than  to  regulate  the 
courfe  of  the  attack  in  fome  particular 
circumftances. 

The  firft  period  of  danger  is  the  moll 
critical  and  delicate  to  manage.  And  as. 
the  fafety  of  the  patient's  life  is  endan- 
gered from  the  extent  and  violence  of 
the  inflammation,  before  the  new  fhell 
is  formed,,  or  the  fequeftra  loofe  and  rea- 
dy^ 
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dy  to  feparate,  the  affiftance  of  art  can  be 
of  little  fervice,  becaufe  any  premature 
attempt  to  extract  the  fequeftra  by- force, 
would  neceflarily  increafe  the  degree  of 
inflammation,  exafperate  all  the  fymp- 
toms,  and  augment  the  patient's  dan- 
ger ;  fo  that  the  palliative  and  inert 
practice  of  applying  emollient  poultices 
and  warm  fomentations  is  all  that  the 
cafe  admits  of.  If  this  treatment  does 
not  fucceedj  there  is  no  alternative  but 
amputation.  Whenever  therefore  the 
patient's  ftrength  is  linking,  from  the 
effects  of  a  hectic  fever,  and  the  local 
difeafe  proceeding  with  uncontrollable 
rapidity,  there  is  no  room  for  delay. 
The  conftitution  being  in  general  found, 
and  in  a  ftate  fufficiently  favourable  for 
an  operation,  the  patient  is  almoft  cer- 
tain to  recover. 

But 
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But  if  the  patient  has  the  good  fortune 
to  furvive  this  ftage  of  the  attack,  01 
if  the  difeafe  is  not  fevere  at  its  com- 
mencement, the  cafe  then  prefents  itfelf 
under  a  more  advantageous  form  to  re- 
ceive affiftance  from  art.  The  removal 
of  the  fequeftra  may  be  accelerated.  And 
indeed  the  fole  object  of  practice  through 
the  whole  courfe  of  the  attack,  confifts 
in  removing  the  fequeftra  at  a  proper 
time.  It  is  likewife  obvious,  that  there 
are  two  oppofite  flates  of  the  complaint, 
in  which  no  interference  is  neceHary, 
and  where  indeed  it  would  certainly  be 
prejudicial. 

The  firft  ftate  is  that  in  which  the  fe- 
queftra is  diffolving  and  carried  out  of 
its  place,  without  ever  making  its  ap- 
pearance 
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pearance  externally,  or  giving  any  con- 
fiderable  difturbance  to  the  conftitution. 

The  fecond  ftate  is  that  in  Avhich  the 
fequeftra  is  efcaping  from  its  confine- 
ment, without  violence,  and  without  be- 
ing the  occafion  of  much  unealinefs  or 
inconvenience. 

In  both  thofe  flares  of  difeafe  the 
fymptoms  are  fo  moderate,  and  the  cure 
and  recovery  fo  certain,  that  every  kind 
of  affiftance  is  wholly  fuperfluous.  In- 
deed, the  chance  is  that  it  would  tend 
to  aggravate  rather  than  to  alleviate  the 
diftrefs.  Becaufe  every  operation  is  ne- 
ceffanly  attended  with  pain,  and  follow- 
ed by  inflammation  ;  and  thus  a  great 
deal  of  diftrefs  may  needlefsly  be  pro- 
duced 
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duced  in  a  cafe  where  none  would  o- 
therwife  take  place. 

But  in  the  intermediate  ftate  of  the 
difeafe,  where  the  prefence  of  the  fe- 
queftra  is  a  perpetual  fource  of  irritation, 
the  affiftance  of  an  operation  becomes  re- 
quifite  to  bring  the  difeafe  to  a  happy  iffue 
by  the  removal  of  the  fequeftra.  It  is 
however  a  point  of  nicety  to  determine 
the  proper  time  to  perform  the  opera- 
tion. Since  the  time  of  performing  it 
may  be  too  early  or  too  late. 

It  is  early  and  premature  when  the 
difeafe,  though  begun,  is  in  the  way  of 
removing  the  fequeftra,  without  "either 
producing  an  external  opening,  or  crea- 
ting much  difturbance  to  the  conftitu- 
tion.    Becaufe,  under  thefe  circumftan- 

ces, 
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ces,  the  cafe  would  terminate  in  a  fa- 
vourable manner,  if  left  to  follow  its 
natural  courfe. 

It  is  too  late  when  the  cafe  has  been 
permitted  to  go  on  fo  long,  that  the  fe- 
queftra  is  almoft  totally  deftroyed,  and 
the  cavity  which  contained  it  obliterated 
before  any  attempt  is  made  for  its  extrac- 
tion. For  by  that  time  the  patient  has 
been  expofed  to  all  the  pain,  inconveni- 
ence and  danger,  which  the  attack  could 
poffibly  occafion.  And  the  operation,  far 
from  relieving  the  patient,  and  accelera- 
ting the  cure,  creates  diftrefling  fymp- 
toms,  which  did  not  before  exift,  and 
thus  prolongs  its  duration  ;  fo  that  an 
operation  performed  under  thefe  cir- 
cumftances  is  not  only  unnecefiary,  but 
even  highly  pernicious,  and  ought  there- 
fore 
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fore  to  be  avoided.  Whenever,  then,  a 
cafe  of  Necrofis  is  prefented  for  exami- 
nation and  advice,  all  thefe  particulars 
mould  meet  with  due  attention  before 
we  deliver  our  opinion  on  the  fubject. 

Two  principal  varieties  of  the  difeafe 
come  more  immediately  under  confidera- 
tion.  The  one  is  that  dubious  cafe  in 
which  the  exiftence  of  the  fequeftra  is 
not  marked  by  the  prefence'  of  any  ex- 
ternal vifible  obvious  fymptom. 

The  other  cafe  #  is  that  in  which  a  por- 
tion of 'the  fequeftra  is  either  limply  na- 
ked and  expofed,  or  elfe  with  the  extre- 
mity projecting,  and  in  the  act  of  endea- 
vouring to  force  its  way  out,  but  prevent- 
ed from  efcaping,  by  the  reliftance  it 

meets 
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meets  with  from  the  partial  or  complete 
formation  of  an  ofleous  fiiell. 

To  confider  thofe  two  cafes  in  their 
order. 

In  the  firft  cafe  we  muft  be  fatisfied  of 
the  exiftence  of  the  Necrofis,  and  of  the 
prefence  of  a  fequeftra,  to  juftify  the 
idea  of  an  operation.  And  even  then, 
if  the  pain  be  moderate,  and  the  patient 
fufFers  little  inconvenience  from  the  com- 
plaint, an  operation  is  quite  fuperfluous. 
But  on  the  contrary,  if,  along  with  the 
fame  obvious  marks  of  Necrofis,  the  pa- 
tient fufFers  fevere  local  pain  in  the  limb, 
if  his  fyftem  is  perpetually  haralfed  with 
fymptomatic  fever,  and  his  ftrength  dai- 
ly declining,  from  the  greatnefs  of  the 
irritation,  and  the  profufe  evacuation  of 

matter, 
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matter,  it  then  becomes  a  queftion  of 
prudence,  to  determine  how  far  an  ope- 
ration will  afford  him  relief.  There  is 
not  the  fmalleft  doubt  that  if  a  large  fe- 
queftra be  imprifoned  and  cannot  efcape, 
the  divifion  of  the  cafement,  and  remo- 
val of  the  fequeftra  will  be  of  the  moft 
effential  fervice,  and  procure  immediate 
eafe.  But  then  the  difficulty  confifts  in 
afcertaining  the  exact  ftate  of  the  parts 
which  lie  within  the  centre  of  the  limb, 
concealed  from  fight.  We  may  expect, 
however,  to  arrive  at  an  approximation 
to  the  truth,  by  adverting  to  different 
circumftances.  Of  thefe,  two  of  the  moft 
material,  are  the  duration  of  the  com- 
plaint, and  the  age  of  the  patient.  Since 
it  is  obvious  that  the  longer  the  difeafe 
has  continued,  the  fequeftra  will  have 
made  the  greater  progrefs  in  falling  into 
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decay,  and  that  the  celerity  of  its  diffo- 
lution  will  be  much  modified  by  the  pa- 
tient's age.    A  cafe  of  Necrofis  in  a 
grown  fubject,  in  whom  the  fequeftra  is 
large  and  folid,  and  the  actions  of  the 
fyftem  more  tardy,   requires  a  longer 
time  to  nnifti  its  courfe.    In  a  young 
fubject,  on  the  contrary,  every  one  of 
thefe  circumftances  favours  a  more  fpeedy 
termination  of  the  cafe.    The  complex 
nature  of  the  inveftigation,  indeed,  does 
not  admit  of  perfect  accuracy.  But  there 
is  one  cafe  which  throws  much  light  up- 
on this  point  of  the  fubjeft.  It  has  fome- 
times  happened  that  both  limbs  have 
been  affected  with  Necrofis  at  the  fame 
time,  and  attacked  precifely  together; 
both  of  them  likewife  have  been  the  fub- 
jett  of  operation,  and,  from  motives  of 
prudence,  the  two  operations  have  been 

performed 
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performed  at  a  confiderable  diftance  of 
time  from  each  other.    In  this  interval, 
the  parts  had  undergone  great  changes. 
And,  as  the  two  cafes  were  in  all  refpecls 
limilar,  the  changes  undergone,  meafures 
the  progrefs  of  the  difeafe  in  this  inter- 
val of  time.    In  one  patient,  a  lad  of 
eighteen,  the  firft  operation  was  per- 
formed about  three  months  after  the  com- 
mencement of  the  difeafe,  and  a  large 
fequeftra  extracted.    Five  months  after 
this,  the  fame  operation  was  performed 
upon  the  other  leg.    But  by  this  time 
there  was  fcarcely  a  veftige  of  the  feque- 
ftra remaining,  and  the  cavity  of  the 
bone  was  nearly  obliterated.    In  another 
patient  of  thirteen  years  of  age,  the  re- 
fult  was  wonderfully  fimilar.    But,  as 
the  patient  was  fomewhat  younger,  the 
progrefs  of  the  difeafe  was  rather  more 
*  a  rapid. 
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rapid.    Accordingly,  in  the  interval  of 
five  months,  there  was  not  a  veftige  of 
the  fequeftra  left  remaining,  and-  the  ca- 
vity of  the  bone  was  more  nearly  oblite- 
rated.   In  both  cafes  too  the  new  bone 
was  harder,  more  folid,  and  infinitely 
more  difficult  to  cut  at  the  time  of  the 
fecond  operation.     So  that,   by  com- 
paring the  two  periods  of  operating,, 
the  fuperiority  of  an  early  operation  ap- 
pears in  a  very  ftrong  light.    Indeed,  in 
both  cafes  the  fecond  operation  was  quite 
ufelefs,  and  perhaps  pernicious,  fiace  na- 
ture would,  without  the  affiftance  of  art, 
have  completed  the  cure  in  a  very  fhort 
time,  and  in  a  much  eafier  manner.  In 
like  manner,  in  other  cafes  where  the 
operation  had  been  poftponed  to  a  late 
period,  the  cavity  was  nearly  obliterated, 
the  fequeftra  nearly  confumed,  and  the 

offeous- 
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offeous  {hell  coniolidated  ro  a  degree  of 
hardnels  which  made  the  exciiion  of  a 
portion  of  it  almoft  impracticable. 

The  practical  inference  to  be  de- 
duced from  thefe  fa&s  is  apparent.  It 
follows,  that  whenever  we  are  fatisfied 
of  the  existence  of  a  cafe  of  Necrofis,  and 
from  the  violence  of  the  fymptoms,  con- 
vinced that  the  patient  muft  expecl  a  long 
continuance  of  fuffering,  with  a  tedious  and 
uncertain  cure,  it  is  clearly  of  advantage 
to  operate  early,  fince  by  that  means  we 
not  only  abridge  the  duration  of  the  pa- 
tient's diftrefs,  but  from  the  fuperior 
foftnefs  of  the  bone  operate  with  great- 
er facility.  It  is  farther  evident,  that 
the  advantage  gained  by  avoiding  delay 
tys  the  greater  the  farther  the  patient  is 
.advanced  in  life,  becaufe,  from  the  greater 
I  3  fize 
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fize  and  hardnefs  of  the  bone,  the  cafe 
would  neceffarily  prove  more  fevere,  and 
be  protra&ed  to  a  greater  length.  The  ex- 
act limit  of  time  which  affords  moft  advan- 
tage from  operating,  cannot  indeed  be  gi- 
ven with  perfect  precifion,  though  perhaps 
about  three  months  from  the  commence- 
ment of  the  attack  is  the  moft  proper 
time  to  decide  upon  the  line  of  practice. 
By  that  time  the  difeafe  is  completely 
formed,  and  has  made  fufficient  progrefs 
to  indicate  the  courfe  which  it  is  likely 
to  follow.    It  is  not  unufual  too,  that  at 
this  period  the  difeafe  puts  on  an  alarm- 
ing appearance,  which  induces  the  pa- 
tient to  apply  for  advice. 

Thefe  are  the  indications  which  arife 
from  confidering  the  age  of  the  patient 
and  duration  of  the  difeafe.    But  be- 

fides 
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fides  this  fource  of  information,  we  may- 
derive  afliftance  by  attending  to  the  lo- 
cal circumftances  of  the  cafe.    If,  for 
example,  the  pain  be  abating,  and  the 
difchurge  of  matter  diminiibing,  it  is 
probable  that  the  fequeftra  is  confuming 
very  faft,  and  will  foon  be  completely 
deftroyed.    To  confirm  this  idea  too,  it 
is  pofiible  to  examine  the  ftate  of  the 
bone,  without   proceeding  to  any  fe- 
vere  operation.    For  this  purpofe  it  is 
fufficient  to  uncover  different  portions  of 
the  bone,  of  no  great  extent,  near  where 
the  fiftulous  openings  are,  and  by  "intro- 
ducing a  probe,  or,  if  that  be  imprac- 
ticable, by  making  perforations  with  a 
fmall  drill,  to  explore  the  ftate  of  the 
cavity.    If,  upon  this  examination,  we 
difcover  that  the  cavity  ftill  is  extenlive, 
and  contains  a  fequeftra  of  conliderable 

I  4  lize, 
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fize,  the  neceffity  of  operating  becomes 
apparent.  On  the  contrary,  if  the  whole 
of  the  cavity  be  filled  up  with  offeous 
matter,  and  no  remnant  of  fequeftra  is 
to  be  found,  thefe  circumftances  clearly 
indxate  the  propriety  of  trufting  the  cure 
entirely  to  nature. 

Thefe  feem  to  me  the  considerations 
which  ought  to  regulate  the  conduct  of  a 
practitioner  at  the  firft  period  of  the  cafe, 
in  which  the  fequeftra  does  not  appear 
externally. 

In  the  other  period  for  operation,  the 
point  of  practice  is  not  nearly  fo  delicate, 
nor  fo  difficult  to  decide  ;  for  then  the  ex- 
pofure  or  protrufion  of  the  fequeftra  re- 
moves all  uncertainty  as  to  the  nature  of 
the  cafe.    Under  thefe  circumftances,  an 

operation 
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operation  is  in  general  advifable  to  acce- 
lerate the  removal  of  the  fequeltra,  and 
in  fome  cafes  its  fpeedy  removal  is  abfo- 
lutely  necelfary,  in  order  to  fave  the  pa- 
tient's life.  The  only  cafes  indeed  in 
which  an  operation  may  be  difpenfed 
with,  are  thefe  in  which  the  fequeftra 
feparates  fo  flowly  as  to  caufe  no  fenfible 
degree  of  irritation.  In  cafes  of  Necro- 
fis  of  the  femur,  indeed,  this  point  doubt- 
lefs  is  of  very  material  importance,  be- 
came the  bone  lies  at  a  confiderable 
depth  through  moft  of  its  extent,  the 
exact  ftate  of  the  difeafe  cannot  be  fo 
accurately  known,  and  the  operation  to 
be  performed  is  infinitely  more  fevere. 
But  in  the  tibia,  where  the  covering  of 
foft  parts  is  more  moderate,  much  lefs 
referve  is  neceffary  •  and  unlefs  there  be 
a  total  ab fence  of  pain  and  of  uneaune(s 

of 
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of  every  kind,  the  fequeftra  ought  im- 
mediately to  be  removed.  In  truth,  the 
indication  is  fo  extremely  obvious,  that 
when  the  iurgeon  is  entruftedwith  the  ma- 
nagement of  the  cafe  from  the  beginning, 
there  is  little  opportunity  to  commit  any 
mittake  of  material  detriment  to  the 
patient. 

But  if  the  patient  by  negligence,  or 
from  want  of  opportunity,  has  allowed 
the  complaint  to  proceed  to  an  impru- 
dent height,  the  moft  advantageous  feafon 
for  operating  may  then  be  irrecoverably 
loft.  Still,  however,  this  is  no  reafon  to 
withhold  the  affiftance  of  an  operation  ; 
for  although  it  may  prove  lefs  effeaual 
than  we  could  wiih,  yet  it  will  be  at- 
tended with  no  danger,  and  will  neither 
accelerate  the  progrefs  nor  aggravate  the 

feventy 
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feverity  of  the  cafe.  Even  in  the  moft 
unfavourable  and  defperate  circumftan- 
ces  under  which  an  operation  would  be 
attempted,  the  removal  of  the  fequeftra 
may  afford  fome  temporary  mitigation 
and  relief ;  fo  that  it  feldom  is  too  late 
to  operate,  however  little  benefit  we  can 
promife  the  patient  from  the  fuccefs  of 
the  practice. 

Thus  it  appears,  that  the  removal  of 
the  fequeftra  is  the  only  mode  of  prac- 
tice admiffible  in  a  cafe  of  Necrofis  ;  and 
that  when  the  exiftence  of  the  difeafe 
is  clearly  afcertained,  and  the  irritation 
produced  confiderable,  we  can  fcarcely 
be  too  early  in  performing  the  operation 
to  extradl  the  fequeftra.  On  the  con- 
trary, that  we  fhcill  be  infinitely  too 
late,  if  we  delay  operating  until  the  fe- 
queftra 
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queftra  be  totally  confumed,  and  the  ca«. 
vity  completely  obliterated.  In  thefe 
cafes,  the  fequeftra  is  concealed  from 
fight,  by  the  furrounding  growth  of  new 
bone.  But  in  the  other  clafs  of  cafes,  in 
which  the  fequeftra  appears  externally, 
either  by  expofure  or  protrufion,  there 
is  no  time  too  late  to  operate  ;  and  it  is 
plain,  that,  in  fuch  cafes,  we  never  cai} 
operate  too  early. 

The  preceding  obfervations  properly 
pertain  to  idiopathic  cafes  of  Necrofis, 
which  arife  without  any  external  injury, 
though  with  very  little  change  they 
may  be  transferred  to  thofe  cafes  which 
are  occafioned  by  the  irritation  of  a  com- 
pound fracture,  and  thus  have  a  very 
different  origin.  The  progrefs,  how- 
ever, of  thofe  fymptomatic  cafes  may  be 

exactly 
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exactly  fimilar  to  the  others,  and  they 
admit  of  an  equally  great  variety  in  their 
mode  of  terminating.    For  fometimes 
the  fragments  of  the  old  bone,  which 
eorrefponds   to  the  fequeftra,  become 
inert,  and  remain  imprifoned  within  the 
new  {hell,  without  producing  any  incon- 
venient degree  of  irritation.    At  other 
times  they  prove  the  fource  of  inceflant 
and  intolerable  irritation,  and  require  to 
be  immediately  extracted,  by  the  remo- 
val of  a  portion  of  the  new  offeous  (hell. 
The  prudence  of  either  line  of  practice 
will  depend  upon  the  exigency  of  the 
fymptoms,  though  in  general  a  consider- 
able degree  of  irritation  feems  to  be  an 
infeparable  attendant  of  a  Necrofis  form- 
ing from  this  caufe.    As  yet,  however, 
there  is  no  obfervation  in  point,  to  de- 
termine whether  the  fragments  of  the 

broken. 
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broken  bone  have  ever  been  diflblved 
and  removed  by  abforption,  and  the  new 
formed  cavity  filled  up  and  obliterated, 
though  there  feems  nothing  in  the  na- 
ture of  the  cafe  inconfiftent  with  this  ter- 
mination. The  formation  of  the  new 
fhell  extends  no  farther  than  what  is 
fufficient  to  include  the  whole  extent  of 
the  fraclured  portion.  The  nature  of  its 
fubftance  is  exactly  the  fame  as  in  other 
cafes  of  Necrofis,  and  the  cure  muft  be 
condu  ced  upon  fimilar  principles. 

In  certain  parts  of  the  body,  an  attack 
of  Necrofis  never  leads  the  furgeon  into 
any  dilemma  with  refpecl  to  the  exift- 
ence  of  the  difeafe,  the  prefence  of  the 
fequeftra,  or  the  neceflity  or  propriety  of 
removing  it.  All  attacks  upon  the  lower 
jaw  are  of  this  clafs ;  for  as  the  old  bone 

never 
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never  is  completely  Unrounded  by  the 
new  one,  it  cannot  be  fo  long  confined 
as  to  prove  a  permanent  caufe  of  irrita- 
tion. In  fuch  cafes,  accordingly,  we 
have  not  fo  much  to  apprehend  in- 
convenience from  the  too  long  confine- 
ment of  the  fequeftra,  as  from  its  too 
fpeedy  feparation.  And  this  difparity 
of  circumftances  leads  to  an  inconveni- 
ence of  a  totally  oppofite  nature ;  be- 
caufe,  in  confequence  of  it,  the  old  bone 
frequently  comes  out  prematurely  before 
the  new  bone  is  fully  confolidated,  lb  that 
the  chin  becomes  flexible  and  pendulous,, 
and  lofes  its  natural  form.  When  this 
accident  happens,  it  becomes  necefiary  to 
fubftitute  fome  artificial  fupport,  in  place 
of  the  natural  one  which  is  withdrawn. 
And  if  by  the  application  of  a  fond 

frame., 
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frame,  the  foft  parts  be  all  retained  in 
their  proper  relative  places,  the  rudiments 
of  the  new  bone,  if  it  be  already  laid, 
will  gradually  confolidate,  till  at  length 
it  acquires  the  requifite  degree  of  foli- 
dity,  firmnefs  and  ftrength  to  perform 
the  office  of  the  original  jaw.  This  is 
the  onlymanagement  requifite  in  fuch 
cafes. 

There  is  likewife  a  peculiarity  in  feme 
cafes  of  Necrofis  of  the  long  bones,  which 
require  a  fimilar  management.  It  was 
before  mentioned,  that  in  certain  cafes 
the  fequeftra  feparates  at  both  extremities 
before  the  new  ftiell  has  time  to  become 
firm,  and  afford  fupport  to  the  limb. 
This  variety  of  the  attack,  however,  is 
not  attended  with  pain  or  with  danger, 
and  the  concomitant  inconveniencies  are 

eafily 
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eafily  corrected.  Since  all  that  is  necef-> 
fary  is  to  keep  the  leg  extended  upon  a 
common  fplint,  until  it  has  acquired  fuf- 
ficient  firmnefs  to  fupport  its  own  weight, 
without  bending  or  breaking. 

This  finifhes  all  the  remarks  I  intend- 
ed to  offer  upon  the  nature  and  treatment 
of  Necrolis,  and  nothing  farther  remains 
but  to  explain  the  operation  necefiary  to 
perform  for  the  extraction  of  the  feque- 
ftra ;  but  before  proceeding  to  this  branch 
of  the  fubject,  it  will  be  proper  to  advert 
to  a  propofal  which  has  been  made  to 
attempt  the  difiblution  of  the  fequeftra, 
by  injecting  an  acid  liquor  into  the  ca- 
vity of  the  new  bone.  The  muriatic 
acid  in  a  diluted  ftate  is  the  belt  adapted 
to  this  purpofe.  It  is  fufficiently  effica- 
cious as  a  folvent,  and  not  the  moft  ir- 
&  ritating 
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ritating  as  aftimulant.  At  the  fame  time, 
I  mould  be  afraid  there  was  no  poffibi- 
lity  of  fufBciently  guarding  againft  the 
inconveniencies  of  injecting  an  acrid  li- 
quor into  the  cavity  of  the  new  bone. 
If  the  fequeftra  be  very  large  and  very 
folid,  it  muft  require  a  long  time  and  a 
frequent  repetition  of  the  injection  to 
diffolve  it  completely.      And  all  this 
while,  the  whole  internal  furface  of  the 
new  bone  muft  be  expofed  to  the  ac- 
tion of  the  folvent.    Nor  is  there  any 
means  of  computing  the  pernicious  con- 
fequences  which  this  expofure  may  pro- 
duce.   The  experiment  has  never  yet 
been  made,  and  probably  never  will,  as 
it  is  not  eafy  to  conceive  any  advantage 
which  a  cure  by  a  chemical  menftruum 
potteries  over  one  by  a  mechanical  ope- 
ration.   It  certainly  would  not  be  pro- 
per 
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per  to  attempt  a  cure  by  injedion,  except 
under  the  fame  circumltances  that  it 
would  be  advifable  to  operate  ;  and  in 
ufing  the  injedion,  there  always  would 
be  fome  difficulty  in  determining  whether 
or  not  the  fequeftra  was  completely  dnTol- 
ved.    In  no  refped,  then,  is  there  any 
motive  to  give  it  the  preference  over  the 
common  and  more  fimple  method  of  cure. 
It  is  only  applicable  under  the  fame  cir- 
cumftances,  it  is  more  tedious  and  more 
troublefome  in  its  ufe,  more  uncertain 
in  its  efFed,  and  probably  infinitely  more 
painful  and  more  dangerous  in  its  con- 
fequences  ;  fo  that  I  regard  this  propo- 
fal  as  one  of  thofe  fpeculative  projeds  in 
furgery  which  does  not  merit  a  trial  m 
pradice. 
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The  Operation. 

The  operation  to  be  performed  in  cafes 
of  Necrofis  is  neither  delicate  nor  diffi- 
cult, and  requires  no  fuperior  judgment 
or  dexterity.  It  confifts  in  extracting 
the  fequeftra  through  an  aperture  in  the 
new  offeous  fhell. 

The  parts  expofed  to  be  cut  do  not  en- 
danger the  patient's  life,  and  are  not  re- 
markably fenfible.  The  firft  ftep  of  the 
operation  is  to  lay  bare  the  bone  ;  and 
this  may  be  accompliflied  either  by 
means  of  a  fcalpel  or  by  the  application 

of 
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of  cauftic.  But  the  former  method  is 
far  preferable,  both  becaufe  it  is  more 
expeditious,  and  does  not  necefiarily  fub- 
jed  the  patient  to  the  lofs  of  fldn.  Be- 
fides,  the  operation  of  cauftic  is  more 
painful,  and  the  depth  and  extent  of  its 
attion  more  uncertain.  The  ufe  of  cau- 
ftic, therefore,  feems  to  be  without  ad- 
vantage, and  is  wholly  inadmiflible. 

The  place,  diredion,  and  extent  of 
the  external  incifion  is  to  be  determined 
by  the  number  and  fituation  of  the  fi- 
ftulous  openings  in  the  fldn.    A  portion 
of  the  new  bone  under  one  of  thefe  o- 
penings,  fufficient  to  permit  the  furgeon 
to  explore  the  ftate  of  the  parts  beneath, 
is  firft  to  be  laid  bare.    In  this  fpace  he 
will  probably  difcover  an  opening  in  the 
bone,  which  leads  dire&ly  to  its  .inter- 
nal cavity  ;  for  in  general  every  exter- 

K    3  nal 
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nal  fiftula  is  produced  and  fupported  by 
fuch  an  opening,  and  correfponds  nearly 
to  the  place  of  it,    If  this  opening  in 
the  bone  be  fo  narrow  or  fo  irregular  in 
its  courfe,  that  a  probe  cannot  be  made 
to  pafs,  then,  in  order  to  afcertain  the 
exadt  ftate  of  the  difeafe,  the  next  ftep 
is  to  bore  a  fmall  hole  in  the  bone,  by 
means  of  a  perforator  or  common  drill. 
If  the  bone  be  hollow,  with  a  large  ca- 
vity in  the  centre,  the  perforator,  after 
penetrating  through  the  thicknefs  of  the 
ofleous  ftiell,  will  go  fuddenly  down  from 
the  want  of  farther  refiftance  ;  becaufe 
there  is  nothing  to  oppofe  its  progrefs, 
till  it  meet  with  the  internal  furface  of 
the  ftiell  on  the  oppofite  fide.    Here  it  is 
again  flopped,  and  by  meafuring  the  di- 
ftance  between  the  ceflation  and  renewal 
of  the  refiftance,  we  afcertain  the  length 

of 
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of  the  diameter  of  the  cavity  of  the  new 
bone.    A  number  of  fimilar  perforations 
made  at  different  diftances,  and  at  fuch 
places  as  the  external  openings  indicate, 
determine  the  flare  of  the  central  parts 
of  the  bone.    Becaufe,  if  the  cavity  be 
filled  up,  the  perforator  is  always  felt  to 
be  cutting  a  ftratum  of  folid  matter.  The 
pain  which  attends  the  making  of  thefe 
perforations  is  not  considerable ;  but  it 
is  of  confequence  that  the  point  of  the 
perforator  be  always  fo  dire&ed  as  to 
pafs  through  the  centre  of  the  bone,  in 
order  that  it  may  afford  a  fair  meafure 
both  of  the  thicknefs  of  the  fhell  and  of 
the  diameter  of  the  cavity  ;  becaufe,  if 
it  paffes  in  any  other  direction,  the  obli- 
quity of  its  courfe  gives  a  falfe  meafure 
of  all  the  parts  through  which  it  paffes, 
the   thicknefs  of  the  bone  appearing 

greater, 
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greater,  and  the  diameter  of  the  cavity 
lefs  than  the  truth.    By  this  falfe  efti- 
mate,  we  ihould  judge  the  cure  to  be 
nearer  complete  than  what  it  is  in  rea- 
lity, and  confequently  neglect  to  purfue 
the  neceffary  meafures.    After  the  per- 
forators   withdrawn,   we   may  intro- 
duce a  probe  in  its  place.    And  if  the 
perforation  be  large,  and  the  probe  fmall, 
then  it  admits  of  being  bent,  fo  as  to  ex- 
plore the  ftate  of  the  whole  internal  ca- 
vity, and  determine  both  its  extent,  and 
whether  or  not  it  contains  a  portion  of 
undiffolved  fequeftra.    By  proceeding  m 
this  manner,  we  have  it  in  our  power  to 
afcertain  all  the  circumftances  which  are 
requifite  to  be  known  previoufly  to  the 
laft  and  moft  cffential.  ftep  of  the  ope- 
ration. 

I  ■  '  '  •  '  r-r-.i 
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The  Ikin,  if  it  be  in  a  found  ftate, 
need  not  be  removed,  when  the  portion 
of  bone  to  be  removed  is  not  of  great  ex- 
tent. But  if  either  the  Ikin  be  unfound, 
or  a  confiderable  portion  of  bone  is  to  be 
cut  out,  it  then  becomes  neceffary  to  re- 
move a  correfponding  portion  of  the  Ikin. 
It  may  be  obferved  too,  that  the  fepara- 
tion  of  the  fkin  from  the  bone  is  more 
troublefome  than  in  ordinary  cafes,  be- 
caufe  the  adhefions  are  greater,  and  the 
divilion  of  parts  lefs  diftinc~t,  in  confe- 
quence  of  the  previous  inflammation, 
and  the  want  of  the  periofteum. 

The  temporary  haemorrhage  which  oc- 
curs in  cutting  through  thefe  parts,  is 
neither  confiderable  nor  troublefome, 
and  feldom  is  fo  profufe,  or  continues 

fo 


154  AN  ESSAY 

fo  long,  as  to  difturb  or  impede  the  ope- 
rator. 

After  all  the  fuperficial  parts  are  re- 
moved, the  next  ftep  is  to  cut  out  a  por- 
tion of  the  new  formed  bone  ;  and  when 
this  is  ftill  in  a  foft  ftate,  the  whole  of 
the  operation  may  be  performed  by  means 
of  a  common  fcalpel,  provided  it  be  ftrong, 
and  of  a  large  fize,  becaufe  the  ftratum 
of  new  bone,  previous  to  its  complete 
offification  and  confolidation  admits  of 
being  cut  with  a  lharp  knife.  This,  how- 
ever, is  but  rarely  the  cafe  at  that  pe- 
riod of  the  difeafe  when  an  operation 
is  requifite  for  the  removal  of  the  feque- 
ftra    for  by  this  time  the  offification  of 
the  new  fhell  is  in  general  fo  complete, 
and  every  part  of  it  fo  firmly  confolida- 
ted,  that  no  inftrument  makes  any  im- 

prefiion 
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preffion  upon  it,  which  is  not  capable  of 
cutting  through  a  hard,  folid  and  thick 
bone.    A  faw  of  fome  kind,  therefore, 
is  commonly  requifite  to  complete  the 
operation ;  which  may  be  performed  in 
two  different  ways.    The  operator  may 
either  make  a  number  of  different  per- 
forations with  the  head  of  a  trepan*,  pla- 
cing them  in  contad  with  each  other, 
fo  as  to  form  one  continuous  opening  ; 
or  he  may  make  a  deep  incifion  at  the 
top  and  bottom  of  the  bone,  by  means 
of  a  circular  faw,  and  then  cut  out  the 
intervening  portion,   by  the  ufe  of  a 
googe  and  mallet.    The  laft  method  is 
the  moft  expeditious.    But  it  is  not  e- 
qually  well  adapted  to  every  cafe  of  Ne- 
crofis ;  for  when  the  bone  is  thick  and 
hard,    the   googe   does  not  eafily  cut 

through 

*  Plate  V.  fig.  6.  and  7. 
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through  fo  firm  and  folid  a  fubftance. 
Accordingly,  cafes  have  actually  occur- 
red, in  which  it  was  fcarely  poffible  to 
complete  the  operation,  by  means  of 
thefe  inftruments.  It  likewife  expofes 
the  operator  to  greater  rifk  of  cutting 
out  more  of  the  bone  than  what  is  abfo- 
lutely  necelfary,  and  thereby  making  an 
opening,  and  leaving  a  fore  of  fuper- 
fluous  extent.  No  perfon,  therefore, 
would  wilh  to  employ  this  method  of 
operating,  when  the  bone  is  very  thick 
and  firm,  and  the  fize  of  the  fequeftra 
unknown  ;  fo  that  the  advantage  of  ex- 
pedition is  fully  compenfated  by  other 
lefs  favourable  circumftances. 

The  ufe  of  the  trepan  is  not  liable  to 
thefe  objections.  There  is  no  hardnefs 
e>r  thicknefs  of  bone  which  it  is  unable 

to 
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to  penetrate  and  remove.    If  it  is  not  fo 
expeditious,  it  is  more  certain  y  and  as 
the  aperture  is  gradually  extended,  we 
have  it  in  our  power  to  Hop  whenever  a 
fumcient  width  is  opened  to  permit  the 
extraction  of  the  fequeftra :  For  as  this 
is  the  ultimate  objecT:  of  the  operation, 
the  poffibility  of  extracting  it  is  a  mea- 
fure  of  the  requifite  aperture.    The  gra- 
dual enlargement  of  the  opening  like- 
wife  affords  us  an  opportunity  to  judge 
how  far  any  advantage  may  be  gained, 
by  breaking  down  the  fequeftra  into  fe- 
parate  pieces  ;  for  if  it  be  of  a  large  iize, 
we  may  often  very  much  facilitate  the 
extraction  of  it  by  this  means.    It  alfo 
frequently  happens,  that  the  fequeftra  is 
firmly  wedged  in  at  the  extremities, 
though  it  be  loofe  at  every  other  part ; 
and  in  thefe  cafes,  removing  a  portion 

:  from 
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from  one  end,  allows  the  whole  to  be 
eafily  withdrawn.     By  this  expedient, 
w^  fave  the  patient  all  the  inconvenience 
of  making  a  larger  opening,  and  of  lea- 
ving a  larger  extent  of  furface  in  the 
ftate  of  an  open  fore  ;  fo  that  whenever 
the  aperture  in  the  bone  is  of  fufficient 
fize  to  permit  the  extraction  of  the  fe- 
queftra  in  feparate  pieces,  it  always  is 
advifable  to  have  recourfe  to  the  divifion 
of  it.    In  general,  it  may  be  divided  by 
means  of  cutting  pliars ;  or  if  it  be  too 
hard,  and  folid  to  yield  to  them,  it  is  aL- 
ways  poffible  to  remove  a  portion  of  it, 
by  applying  the  head  of  a  trepan ;  in 
one  way  or  other  the  object  is  certain 
of  being  attained. 

The  expofure  or  protrufion  of  the  fe- 
queftra  makes  no  material  difference  in 

the 
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the  operation.  It  removes  indeed  all 
uncertainty  as  to  the  exiftence  of  a  ca- 
vity containing  a  fequeftra,  and  helps  to 
determine  the  direction  of  the  inciflon, 
and  the  number  of  perforations  requi- 
lite,  and  on  thefe  accounts  renders  eve- 
ry circumftance  ealier.  But  after  the  fe- 
queftra is  removed,  the  limb  is  exactly 
in  the  fame  condition  in  both  cafes.  It 
is  plain  too,  that  after  the  perforations 
have  been  made  by  the  trepan,  it  is  ne- 
celfary  to  remove  the  angular  prominen- 
cies, by  means  of  fome  other  inftru- 
ment. 

The  removal  of  the  fequeftra  completes 
the  operation,  which,  though  tedious,  is 
not  painful  in  proportion  to  the  feverity 
of  its  appearance.  The  patient  no  doubt 
fuffers  diftrefs,  and  the  length  of  his  luf- 

ferings 
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ferings  may  wear  out  his  patience,  as  the 
operation  fometimes  lafts  for  half  an 
hour,  or  even  for  a  longer  time.  But 
what  he  fufFers  is  not  fufficient  to  induce 
faintnefs,  or  to  excite  fuch  a  degree  of 
irritation  as  is  likely  to  be  followed  by 
much  fever,  confequently  the  after  fymp- 
toms  are  in  general  fufficiently  mild. 

The  mode  of  dreffing  the  fore  after 
the  operation  is  not  a  matter  of  difficul- 
ty. The  fimpleft  dreffings  anfwer  bell. 
A  large  emollient  poultice,  which  covers 
the  whole  limb,  gives  the  leaft  irrita- 
tion, and  ought  therefore  to  be  prefer- 
red. It  requires  to  be  changed  three 
times  a-day.  In  lefs  than  a  week,  the 
whole  furface  of  the  fore  affumes  a  heal- 
thy aipecl:,  and  the  cavity  of  the  bone 

become? 
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becomes  covered  with  granulations  *. 
Thefe  granulations  gradually  extend 
themfelves  till  they  fill  up  the  whole 
cavity,  and  reach  the  level  of  the  fur- 
face.  They  are  of  a  more  folid  confid- 
ence than  the  granulations  which  rife 
from  the  common  foft  parts,  and  ha\*e 
much  the  appearance  of  a  piece  of  heal- 
thy gum.  After  granulations  have  a- 
rifen  from  every  part  of  the  furface,  and 
a  healthy  fuppuration  is  eftablifhed,  it  is 
no  longer  neceflary  to  continue  the  ap- 
plication of  the  poultice,  and  in  its  place 
a  dreffing  of  fimple  ointment  may  be 
fubftituted.  No^-  farther  alteration  of 
dreffing;  is  required  in  the  ordinary  cir~ 
cumftances  of  the  cure. 


The 
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The  growth  of  the  granulations  gra- 
dually fills  up  the  cavity  of  the  new- 
bone,  and  once  they  have  arrived  at  the 
level  of  the  furrounding  parts,  their  fur- 
face  is  covered  over  with  a  thin  pellicle 
of  {kin.    This  pellicle  becomes  by  de- 
grees thicker  and  firmer,  till  it  at  laft 
arrives  at  the  ftate  of  a  perfedt  cicatrix. 
In  this  way  the  wound  clofes  before  the 
oflifications  have   pervaded  the  whole 
fubftance  of  the  granulations;  but  in 
time  every  part  acquires  a  proper  degree 
of  firmnefs,  though  the  progrefs  of  the 
change  can  no  longer  be  obferved. 

"\, ,  i  »i   >iJ. » 

The  cure,  from  the  removal  of  the  fe- 
queftra  till  its  final  completion,  requires, 
in  cafes  of  Necrolis  of  the  Tibia,  from 
four  to  fix  months ;  and  in  other  bones 
a  longer  or  a  fhorter  time,  in  proportion 
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to  their  fize,  and  to  the  age  of  the  pa- 
tient. 

At  the  beginning  of  the  cure  the  pa- 
tient muft  confine  himfelf  to  bed,  and 
mult  continue  in  it  till  the  granulations 
have  grown  to  the  level  of  the  furface, 
and  have  begun  to  receive  a  covering 
of  Ikin.    After  this  period  he  may  be  in- 
dulged with  greater  liberty,  but  mull  at 
all  times  be  cautious  of  overdoing,  and 
content  himfelf  with  walking  fhort  di- 
ftances  at  firft,  with  his  leg  fufpended  in 
a  fling. 

The  treatment  of  the  conftitution  un- 
der the  cure  is  not  difficult,  as  the  fore 
in  general  forms  a  fimple  ulcer,  which 
requires  no  particular  management  of 
the  patient's,  general  health.     If  anv 

iu  z  •  pain, 


164  AN  ESSAY 

pain,  irritation  or  reftleffnefs  fucceed  the 
operation,  a  dofe  of  laudanum  will  com- 
pofe  the  patient,  and  ought  to  be  repeat- 
ed occafionally,  if  the  return  of  uneafi- 
nefs  makes  it  requifite.    The  articles  of 
diet  mould  be  fuch  as  are  fufficiently 
nourifhing,  without  being  too  ftimula- 
ting.    At  firft  it  mould  confift  chiefly 
of  vegetable  food,  and  in  the  progrefs  of 
the  cure  of  a  moderate  allowance  of  ani- 
mal food.    Care  muft  likewife  be  taken 
to  obviate  any  troublefome  degree  of 
coftivenefs,  and  with  due  attention  to 
all  thofe  different  particulars,  there  is 
feldom  much  difficulty  in  conducing  a 
cafe  of  Necrofis  to  a  happy  termination. 

When  the  cure  is  finally  completed, 
the  fubftitute  bone  is  filled  up  with  fo- 
litl  matter,  and  becomes  in  every  refpeft 

firailaf 
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fimilar  to  a  cafe  of  Necrofis,  in  which 
the  fequeftra  had  been  wholly  confumed, 
without  making  its  appearance  external- 
ly. The  affected  limb  indeed  is  left 
larger  and  lefs  Ihapely  than  the  other, 
but  in  fulfilling  all  the  ufeful  purpofes 
of  life,  its  functions  are  no  ways  impair- 
ed ;  for  the  patient  is  not  fenlible  of 
bearing  an  additional  weight,  nor  does 
he  fuffer  any  other  perceptible  inconve- 
nience. 


CON- 
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CONCLUSION. 

The  appearances  which  a  cafe  of  Ne- 
crofis  exhibits  are  fo  ftriking,  that  one 
might  expedl  them  to  have  attracted  the 
notice  of  the  earlieft  practitioners  in  fur- 
gery,  and  to  have  been  recorded  in  the 
writings  of  the  firft  authors;  yet  not- 
withstanding the  very  curious  nature  of 
the  difeafe,  no  mention  is  any  where 
made  of  it  till  the  time  of  Albucasis,  an 
Arabian  Phylician,  who  is  fuppofed  to 
have  lived  towards  the  clofe  of  the  ele- 
venth century  ;  and  the  defcription  which 
he  gives  of  the  cafe,  proves  clearly  that 
he  did  not  underftand  the  nature  of  it. 
After  this  date  a  long  interval  of  filence 

fucceeds, 
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fucceeds,  and  no  farther  mention  is  made 
of  the  difeafe  till  fix  hundred  years  after 
the  aera  of  Albucasis,  when  Scultetus, 
■an  eminent  German  Surgeon,  gives  a 
wonderfully  diftindt  and  accurate  de- 
fcription  of  a  cafe  of  Necrofis,  and  of  the 
operation  performed  to  cure  it.  It  is 
fingular,  however,  that  fo  memorable  a 
cafe,  and  fo  fuccefsful  practice,  had  no 
immediate  tendency  to  advance  the  know- 
ledge, or  to  improve  the  treatment  of 
the  difeafe.  For  foon  after  Scultetus 
publiihed  his  work,  we  find  authors  of 
the  firft  note  in  the  profeffion  defcribmg 
cafes  of  Necrofis  with  little  intelligence, 
and  with  that  blind  admiration  of  parti- 
cular fymptoms,  which  is  the  never  fail- 
ing concomitant  of  ignorance.  So  flow, 
indeed,  has  the  progrefs  of  improvement 
been,  that  even  fome  of  the  moft  eiteem- 

L  4  ed 
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ed  authors  of  modern  times  do  not  ap- 
pear to  have  underftood  the  difeafe  with 
much  accuracy.  The  celebrated  Mr 
Cheselben  moft  certainly  miftakes  a 
cafe  of  Necrofis  for  a  difeafe  of  a  very 
different  kind.  Mr  Gooch  of  Norwich 
performed  a  fuccefsful  operation,  in  a 
cafe  of  Necrofis,  confequent  to  a  com- 
pound fracture  of  the  Tibia,  without 
feeming  to  underftand  the  nature  of  the 
affection.  And  the  late  Dr  William 
Hunter,  who  has  left  fome  elegant  de- 
fjgns  of  the  moll  interefting  morbid  ap- 
pearances which  occur  in  Necrofis,  is 
quite  unable  to  offer  any  adequate  and 
fatisfactory  explanation  of  the  manner  in 
which  they  were  produced.  To  this  lift 
of  diftinguifhed  men  I  might,  if  it  were 
neceflary,  add  the  names  of  fome  refpecl- 
able  living  authors ;  fo  that  I  am  fuffi- 

ciently 
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ciently  authorifed  to  confider  the  true 
nature  of  Necrofis  as  not  yet  fully  and 
generally  underftood.  I  might  farther 
add,  that  the  ignorance  of  fome  of  the 
mod  important  particulars,  has  introdu- 
ced a  line  of  practice  far  from  judicious 
and  correct. 

In  this  imperfect  ftate  of  our  know- 
ledge, a  field  of  improvement  ftill  re- 
mained open,  to  reward  the  labours  of 
thofe  who  chofe  to  profecute  the  inqui- 
ry \  and  as  my  fituation  afforded  me 
many  opportunities  to  obferve  cafes  of 
Necrofis,  under  all  their  various  forms, 
and  my  inclination  led  me  to  beftow  par- 
ticular attention  upon  the  fubjedt,  I  foon 
found  that  my  collection  of  materials  was 
fufficient  to  illu Urate  the  principal  points 
of  the  difeafe.    I  was  fully  perfuaded 

that 
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that  a  fyftematic  view  of  the  fubject  was 
wanting,  and  that  the  only  way  to  lay 
the  foundation  of  any  folid  improvement 
in  future,  was  to  connect  all  the  infula- 
ted  fads  by  fome  general  principle.  To 
fulfil  this  object,  I  have  endeavoured  to 
arrange  my  thoughts  in  the  form  of  a 
methodical  fyftem,  which,  however  de- 
ficient in  other,  refpects,  at  kaft  poITenes 
the  merit  of  originating  from  the  actual 
examination  of  the  appearances  in  na- 
ture. 


THE  END* 


Explanation  of  Plates. 


The  annexed  plates  are  intended  to  il- 
luftrate  the  different  circumftances  which 
occur  in  a  cafe  of  Necrofis :  And  as  the 
original  drawings  were  all  taken  from 
nature,  immediately  under  my  own  in- 
fpection,  I  can  thoroughly  trull  to  the 
accuracy  and  fidelity  of  the  reprefenta- 
tion. 

Bat  before  I  proceed  to  give  a  parti- 
cular explanation  of  the  different  figures, 
it  will  be  proper  to  confider  the  true  im- 
port of  the  term  Necrofis,  and  the  parti- 
cular circumftances  which  it  is  employed 
to  denote.  The  term  is  of  Greek  origi- 
nal, derived  from  the  word  N.ex£o<r, 
which  figniries  dead.  Accordingly,  in 
the  application  of  it  to  the  difeafe  in  que- 

ffion, 
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flion,  reference  is  more  directly  made  to 
the  decay  of  the  old  bone  than  to  the 
formation  of  the  new  one,  and  in  fo  far  it 
gives  but  a  partial  view  of  the  difeafe : 
For  although  the  deatfa  and  feparation  of 
the  old  bone  be  the  rnoft  obvious  and 
ftriking  fymptom,  it  is  not  the  rnoft  cu- 
rious and  important ;  fo  that  in  this  re- 
fpett  the  term  Necrofis  is  not  happily 
chofen.  It  will  therefore  be  of  advan- 
tage to  confine  our  attention  folely  to  the 
elfential  fymptoms  of  the  difeafe,  with- 
put  regarding  the  etymoligical  meaning 
of  the  name.  • 

In  every  cafe  of  Necrofis  then,  we 
ought  to  remember,  that  the  formation 
.of  new  parts  conftitute  an  indifpenfable 
fymptom  of  the  difeafe ;  and  it  is  the 
chief  purpofe  of  thefe  plates,  to  explain 

the 
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the  manner  in  which  thefe  new  parts 
form,  and  the  appearances  which  they 
ultimately  exhibit.  But  while  this  is  the 
firft  and  principal  objed,  they  likewife 
reprefent  the  different  progreflive  fteps 
which  accomplifh  the  feparation  and  e- 
jedion  of  the  old  bone. 

The  three  firft  plates  are  intended  to 
illuftrate  the  progreflive  changes  which 
take  place  in  the  formation  of  the  new 
parts. 

In  the  firft,  the  change  is  reprefented 
as  complete.  Accordingly,  we  there  fee  a 
portion  of  the  old  bone,  very  much  ero- 
ded by  difeafe,  inclofed  within  a  newly 
formed  ihell,  which  entirely  furrounds  it. 
This  figure  then  reprefents  the  charac- 
teriftical  fymptoms  of  a  cafe  of  Necrofis, 

in 
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in  its  complete  ftate  %  and  it  is  evident 
from  infpeftion,  that  the  new  ofieous 
fliell  forms  the  moft  curious  and  intereft- 
ing  part  of  the  preparation. 

In  the  fecond  plate  the  difeafe  is  not  fo 
far  advanced.  The  formation  of  the  new 
bone  indeed  is  perfectly  diftinct,  though 
it  does  not  yet  form  a  complete  cylinder. 

The  third  plate  reprefents  the  dife?fe 
in  the  incipient  ftage,  when  the  rudiments 
of  the  new  bone  are  beginning  to  form. 
The  continuity  of  the  old  bone  is  ftill 
preferved,  but  towards  the  two  ends  an 
erofion  is  beginning,  and  which,  by  in- 
creasing in  depth,  will  at  laft  produce  a 
complete  feparation.  The  moft  interest- 
ing appearance,  however,  is  the  accumu- 
lation of  a  quantity  of  foft  matter  along 

the 
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the  whole  length  of  the  limb.  In  tln3 
ftratum  are  depofited  the  ofTeous  particles 
which  form  the  new  bone.  The  offifica- 
tion  is  already  begun  in  one  fpot,  and  by 
extending  itfelf,  will  at  laft  complete  the 
confolidation  of  the  fubftitute. 

Thus  the  infpe&ion  of  thofe  three 
plates  ferves  to  explain  the  progrefs  of 
a  cafe  of  Necrolis. 

It  is  perhaps  no  eafy  matter  to  give  as. 
concife,clear  and  technical  definitionofthe- 
term  Necrofis,  though  the  meaning  which* 
it  is  intended  ro  convey  will  be  fufficient- 
ly  understood,  by  attending  to  this  fnort 
defcription  of  the  leading  appearancts  re- 
prefented  in  the  annexed  plates,  efpecially 
if  the  more  full  explanation  of  the  parti- 
cular plates  be  read  at  the  fame  time. 

I  The 


The  fame  flame  is  likewife  extended  td 
cafes  which  are  not  altogether  fimilar  in 
their  circumftances,  although  the  cure  be" 
conducted  upon  the  fame  principles.  To 
thofe  cafes,  for  example,  in  which  a  por- 
tion of  the  original  bone  being  removed 
by  defign  or  accident,  the  neighbouring 
parts  depofite  a  ftratum  of  offific  matter, 
which  at  laft  confolidates  into  folid  bone. 
This  cafe,  however,  does  not  occur  fre- 
quently :  There  can  be  no  fequeftra  nor 
hollownefs  in  the  fubftitute,  fo  that  it 
never  follows  the  progrefs  of  an  idiopa- 
thic attack.  The  necemty,  therefore,  of 
including  it  as  a  necelTary  part  in  the 
definition  of  the  difeafe  may  poffibly  be 
queftioned,  though  there  can  be  no  doubt 
of  the  propriety  of  explaining  it  as  an 
appendix. 

Explanation, 
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Explanation. 

PLATE  I. 

The  figure  reprefented  in  this  plate 
exhibits  the  ufual  appearances  of  a  cafe 
of  Necrofis  of  the  Tibia,  in  which  the 
cure  is  completed,  without  the  ejection 
or  deftruction  of  the  original  bone.  Ac- 
cordingly, we  have  here  a  diftincT:  view 
both  of  the  new  formed  offeous  fhell, 
perforated  with  holes,  and  of  the  feque- 
ftra  included  within  it,  and  lying  loofe. 
The  letters  A,  B,  C,  indicate  the  holes 
through  which  the  fequeftra  may  be  feen, 
C  indicates  the  lower  extremity.  The 
upper  extremity  is  concealed  from  fight, 
rrfUt;:.^H»    W  -^t;  by 
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by  a  portion  of  the  offeous  fhell  which 
is  not  perforated.     At  A,  where  the 
whole  thicknefs  is  vifible,  the  fequeftra 
appears  fmaller  than  what  the  diameter 
of  a  tibia  of  this  length  ought  to  have 
been  in  its  natural  ftate.    But  to  explain 
this,  two  circumftances  are  to  be  noted. 
Firft,  that  the  fubftance  of  the  tibia 
may  have  been  fomewhat  wafted  by  that 
decay  which  a  bone  fuffers  when  it  be- 
comes dead,  and  lofes  all  connection  with 
the  living  part.    Secondly,  it  would  be 
fallacious  to  imagine,  that  the  fequeftra 
had  ever  equalled  the  length  of  the  new 
fhell,  as-  this  fhell  may  have  been  confi- 
tferably  elongated  fince  the  time  that  the 
fequeftra  feparated  from  the  remaining 
extremities  of  the  tibia.    Probably  there 
was  in  this  cafe  an  interval  of  years  be- 
tween the  time  of  the  feparation  of  the 

fequeftra 

-I 
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:fequeftra  and  the  death  of  the  patient, 
and  during  all  this  time  the.  fubftitute 
bone  would  continue  to  grow,  while  the 
fequeftra  would  neceflarily  remain  of  its 
original  fize.  Thus,  the  difproportion 
between  the  fize  of  the  fequeftra  and  of 
the  fubftitute  bone  is  a  necefiary  confe- 
quence  of  the  circumftances  of  the  cafe 
at  the  time  of  the  patient's  death ;  and 
the  great  mobility  of  the  fequeftra  is  fuf- 
ficiently  accounted  for. 

The  general  afped  of  the  figure  repre- 
fents  the  external  appearance  of  the  fub- 
ftitute bone.  It  has  no  regular  fhape. 
It  is  much  thicker  in  proportion  to  its 
length  than  any  bone  of  the  human  body. 
There  is  a  total  want  of  thofe  charadter- 
iftic  features  which  marks  the  form  of 
every  original  bone  in  its  natural  ftate. 

M  2  There 


There  are  no  particular  hollows,  or 
rough  and  prominent  edges  to  ferve  for 
the  infertion  of  mufcles,  no  diftincT:  va- 
riation of  form  in  different  parts,  no  re- 
gular apophyfis.  In  Ihort,  there  is  no- 
thing graphical  about  it,  to  appropriate 
the  figure  peculiarly  to  a  certain  bone  of 
the  body. 

At  the  lower  end  the  cartilage  is  di- 
itindrly  feen,  with  a  more  extenlive  fur- 
face  than  is  ufual.  This  extenfion  of 
furface  correfponds  with  the  changes 
which  takes  place  in  confequence  of  the 
enlargement  of  the  bone,  and  is  one  of 
thofe  concomitant  circumftances  which 
neceffarily  attends  a  cafe  of  Necrofis. 
The  new  ftiell  is  perforated  with  a  num- 
ber of  holes,  difpofed  at  unequal  distan- 
ces, and  in  an  irregular  manner.  There 

are 
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are  in  all  feven  vifible  in  this  point  of 
view.  The  regularity  of  their  fhape  is 
very  remarkable.  They  are  all  finooth 
at  the  edges,  which  are  worn  thin,  and 
bevelled  from  the  infide,  like  the  holes 
of  a  mufical  wind-inftrument.  Their 
form,  and  the  fliape  of  their  edges,  is 
produced  by  the  conftant  difcharge  of 
purulent  matter  through  them,  which 
difpofes  the  holes  to  affume  a  circular 
fhape,  and  wears  their  edges  thin.  The 
number  and  pofition  of  thefe  holes  is 
purely  accidental,  and  their  commence- 
ment is  coeval  with  the  original  forma- 
tion of  the  new  bone. 

Thefe  are  the  moft  remarkable  parti- 
culars which  •  prefent  themfelves  on  the 
infpe&ion  of  this  figure,  which  very 
clearly  exhibit  the  effential  characters 

M  3  of 

2 


(     182  ) 

of  a  bone  formed  in  confequence  of  Ne- 
crofis. 


The  irregular  Hiape  of  this  bone  na- 
turally fuggeits  a  doubt  how  far  the  ac- 
tion of  the  mufcles  contributes  to  give  a 
particular  form  to  the  original  bones  of 
the  body,  fince  this  fubftitute  bone  was 
fubjedted  to  the  adtion  of  the  mufcles  of 
the  leg  during  all  the  time  of  its  forma- 
tion, without  afluming  any  charadteriftic 
fhape,  in  confequence  of  their  adtion. 
But  as  this  queftion  is  more  of  a  fpecula- 
tive  nature  than  what  belongs  to  the 
proper  fubjedt  of  this  eflay,  J  lhall  wave 
any  farther  difcufiion  of  it  on  the  pre- , 
fent  occalion. 


Explanation. 
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Explanation.: 


PLATE  II. 

This  figure  reprefents  a  cafe  of  Ne- 
crofis  of  the  Tibia,  in  an  intermediate 
ftage  of  advancement.    The  formation 
of  the  offeous  fhell  A  A  A,  A  A  A  is  com- 
plete, excepting  at  the  anterior  part. 
But  here  there  is  deficiency  the  whole 
length  of  the  bone,  nearly  equal  to  one 
fourth  of  the  cylinder.    Through  the 
opening  which  this  deficiency  leaves,  the 
fequeftra  C  is  feen  lodged  in  the  hollow 
of  the  new  bone.    It  extends  almoft  the 
whole  length  of  the  hollow,  and  when  it 
.was  entire,  muft  have  occupied  nearly 

M  4  all 
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all  the  empty  fpace.  But  in  its  prefent 
ftate  it  is  confiderably  decayed,  efpecial- 
Jy  towards  its  two  ends ;  and  here,  in 
particular  at  the  upper  end,  it  exhibits 
that  ragged  prominent  pointed  appear- 
ance which  fo  much  characterizes  the  ex- 
tremity of  a  fequeftra.  Near  to  the  top, 
a  hole  is  eroded  through  the  whole  thick- 
nefs  of  its  fubflance.  A  fmall  portion  is 
likewife  deftroyed  upon  one  fide,  which 
makes  the  cylinder  imperfect.  But  the 
other  fides  are  in  their  natural  ftate,  with 
fmooth  furfaces  and  angular  edges. 

The  ofTeous  lhell  A  A,  &c.  is  open 
on  its  anterior  edge  from  one  end  to  the 
other,  but  originally  the  cylinder  was 
complete  near  to  the  middle,  fo  that  the 
openings  above  and  below  were  fepara- 
ted  from  each  other,  by  a  portion  of 
*  bone 
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bone  nearly  an  inch  in  length*  It  was 
necelTary,  however,  to  remove  this  offe- 
ous  bridge,  in  order  to  permit  the  ex- 
traction of  the  fequeftra ;  and  it  is  this 
circumftance  which  has  given  the  ap- 
pearance of  a  complete  deficiency  on  the 
anterior  part. 

.  ^  This  new  ofleous  fhell  is  fully  offified 
through  the  whole  thicknefs  of  its  fub- 
Itance,  and  is  perfectly  firm,  folid,  and 
ftrong.  It  is  very  full  of  blood-veilels, 
fo  that  the  central  parts  have  been  made 
red  with  injection.  The  two  furfaces, 
efpecially  the  external  furface,  is  cover- 
ed with  foft  granulations,  about  an  eight 
part  of  an  inch  thick ;  and  when  thefe 
granulations  are  removed,  the  furface  of 
the  bone  itfelf  is  tolerably  fmooth.  The 
furface  of  feparation  between  the  bone 

and 
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and  tlie  granulations  is  perfe&ly  diftinft, 
there  being  no  gradation  in  the  conver- 
sion of  the  one  kind  of  fubftance  into  the 
pther.  What  is  not  confolidated  is  quite 
foft.    And  the  offifications  do  not  always 
take  place  in  immediate  contact  with  the 
furface  of  the  offeous  ftiell,  and  by  adhe- 
ring to  it  increafe  its  bulk  by  gradual 
additions.    On  the  contrary,  it  is  more 
ufual  for  an  offific  nucleus  to  form  at  a 
little  diftance  from  the  iurface  of  the 
parts  already  offified,  and  after  it  has  in- 
creafed  in  fixe,  to  attach  itfelf  to  the 
new  fhell.    An  offific  nucleus  of  this 
kind  is  denoted  by  the  letter  B.    It  is 
about  the  fize^of  a  common  barley-corn, 
and  is  entirely  unconneded  with  the  o- 
ther  offified  parts.    In  this  refpecl  the 
procefs  of  offification  in  the  new  fhell  a- 
grees  with  its  progrefs  in  the  formation 

of 
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of  the  original  bone.  Though  this  cir- 
cumftance  is  more  apparent  in  the  earlier 
periods  of  the  attack,  the  texture  of  the 
new  bone  appears  at  that  fide  which  is 
llraight  and  flat ;  and  from  the  infpec- 
tion  of  this  figure,  it  is  evident  that  it  is 
not  compofed  of  concentrated  lamellae, 
fuch  as  would  be  feen  in  a  longitudinal 
fedtion  of  an  original  tibia,  but  is  more 
of  an  homogeneous  texture,  though  the 
fradiure  is  not  quite  fmooth.  The  edge 
of  one  fide  lies  nearly  parallel  with  the 
furface  of  the  fequeftra  ;  and  fome  fuch 
accident  has  probably  given  rife  to  the 
opinion,  that  a  new  bone  had  been  form- 
ed along-  fide  of  the  old  one.  There 
does  not,  however,  feem  to  be  any  ju- 
ftice  in  the  opinion ;  and  perhaps,  upon 
more  accurate  examination,  the  reft  of 

the 
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the  ofreous  fliell  would  have  been  difco- 
vered,  and  have  explained  the  illufion. 

From  the  beft  account  which  could  be 
collected  of  the  hiftory  of  the  cafe,  the 
difeafe  mult  have  exifted  about  ten  or 
twelve  months. 

The  figure  is  drawn  to  a  fcale  nearly 
of  one  half  of  the  lize  of  the  original. 


Explanation. 
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Explanation* 

PLATE  III. 

The  preparation  which  this  figure  re- 
prefents,  was  taken  from  a  cafe  of  Ne- 
crofis  of  the  Tibia,  in  which  the  difeafe 
had  lafted  only  for  twenty- four  days 
from  the  commencement  of  the  at- 
tack. It  therefore  exhibits  the  forma- 
tion of  new  parts  in  their  incipient  ftate, 
and  thus  ferves  to  illuftrate  the  nrft  and 
leading  fteps  in  the  progrefs  of  the  dif- 
order. 

The  tibia  A  A  appears  in  the  middle, 
in  its  natural  place,  and  very  nearly  of 

its 
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its  natural  appearance.  It  ftill  forms  one 
entire  piece,  though  the  whole  feems  to 
be  in  a  ftate  of  high  inflammation,  as  it 
has  an  unufual  and  preternatural  degree 
of  rednefs  over  the  whole  furface ;  and 
as  this  great  degree  of  rednefs  proceeds 
from  the  general  difFulion  of  a  lize  in- 
jection, it  mows  that  the  connection  be- 
tween all  the  parts  of  the  bone  ftill  re- 
mains uninterrupted.  At  one  place  B, 
however,  near  to  the  upper  end,  a  fepa- 
ration  is  already  beginning  to  take  place. 
As  yet,  indeed,  it  has  not  made  any  con- 
liderable  progrefs.  But  as  the  procefs  of 
ulceration  was  fufficiently  rapid,  it  foon 
would  have  effected  a  complete  fepara- 
tion  of  the  bone,  though  until  the  fepa- 
ration  was  completed,  the  bone  would 
continue  to  ferve  as  a  ufeful  fupport  to 
the  limb.  A  fimilar  erofion  had  actual- 
ly 
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Iy  begun  towards  the  lower  end,  thougfl 
it  was  concealed  by  the  covering  of  the 
adjacent  parts.  When  the  reparation 
was  complete  in  both  places,  the  middle 
portion  would  be  entirely  detached  from 
the  two  extremities,  and  thus  form  the 
fequeftra  of  a  Necrofis.  Here  then  we 
plainly  difcover  the  origin  of  the  feque- 
ftra, and  may  eafily  trace  the  way  in 
which  it  is  produced; 

Next,  as  to  the  origin  of  the  ofTeous 
{hell.  All  around  the  bone,  A  A,  there, 
is  depofited  a  ftratum  of  foft  materials, 
C  C  C  C.  This  ftratum  is  in  molt  places 
nearly  half  an  inch  thick,  It  is  extreme- 
ly vafcular  ;  uniform  in  its  texture,  and 
fomewhat  firmer  in  confiftence  than  the 
granulations  which  rife  from  foft  parts  in 
*a  healthy  wound.  But  in  the  other  parts 

of 
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of  its  ftrudture,  it  very  much  refembles 
them.  The  opening  whicrf  appears  in 
the  reparation,  was  made  by  the  incifion 
of  a  knife,  in  order  to  give  a  view  of  the 
parts  beneath  ;  for  the  ftratum  of  new 
matter  went  completely  round  the  leg, 
and  concealed  them  from  fight.  In  ge- 
neral, the  offification  had  not  begun, 
but  in  one  point,  D,  an  offific  nucleus 
is  perfectly  formed,  and  probably  the 
whole  mafs  was  in  a  ftate  which  prepa- 
red it  to  affume  a  fimilar  change.  In  a 
very  fhort  time,  therefore,  the  offifica- 
tion might  have  taken  place  ^through  all 
the  fubftance  of  the  depofited  ftratum. 
For  after  offific  granulations  are  in  a  fit 
ftate  for  offifying,  tne  confolidation  of  the 
whole  mafs  maybe  completed  in  a  fhort 
time,  by  the  offification  beginning  in  dif- 
ferent places  at  once.    And  this  leems 

to 
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to  be  the  ordinary  courfe  which  the  pro- 
cefs  follows,  both  in  natural  and  morbid 
cafes.    In  fome  inftances,  indeed,  offinc 
fpiculas  proceed  from  a  common  centre, 
and  radicate  after  an  irregular  manner, 
and  to  a  confiderable  diftance,  much  like 
the  ramification  of  a  vein  of  metal  in  its 
matrix.     When   this   procefs  obrains, 
which  is  but  rare,  all  the  offifications 
are  connected  together  from  the  firft. 
In  the  other  cafe  there  are  feparate  points 
of  oflification,  but  the  offinc  nuclei  foon 
unite  together,  and  compofe  one  conti- 
nuous mafs. 

Thefe  are  the  principal  appearances 
which  prefent  themfelves  to  view  in  the 
examination  of  this  figure,  and  they  ferve 
well  to  illuftrate  various  leading  cir- 
cumftances  in  the  hiftory  of  the  difeafe. 

N  They 
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They  {how  clearly  that  the  new  hour. 
begins  to  form  before  the  old  one  fepa- 
rates  and  dies,  and  even  that  it  may  be 
confolidated  and  able  to  bear  the  weight 
of  the  body  before  the  other  becomes 
ufelefs.    All  this  appears,  by  obferving 
that  the  fequeftra  is  not  nearly  detach- 
ed from  the  extremities  of  the  tibia,  while 
a  complete  ftratum  is  laid  for  the  depo- 
fition  of  offeous  matter,  and  the  omfica- 
tion  is  already  complete  in  one  place. 
Hence  it  is  eafy  to  conceive  by  what 
means  a  patient  may  preferve  the  power 
of  walking  during  the  pendency  of  the 
difeafe,  when  the  cafe  is  mild.    It  is  far- 
ther obvious,  that  there  is  no  neceflity  the 
marrow  mould  be  killed  or  deftroyed,, 
previoully  to  the  commencement  of  the 
new  {hell. 

E  E,  the  extremity  of  the  tibia. 

Explanation- 
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Explanation. 

PLATE  IV. 

This  plate  contains  four  figures,  which 
all  relate  to  the  fame  cafe  of  Necrofis. 

Fig.  i.  reprefents  the  fequeftra  of  a 
portion  of  the  tibia,  about  five  inches 
long.  There  is  nothing  Angular  or  re- 
markable in  this  fpecimen.  It  has  the 
prominent  pointed  rugged  edges  common 
to  all  fequeftras,  and  it  originally  be- 
longed to  the  limb  delineated  in  figure 
fecond, 

N  a  This 
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This  figure  (Fig.  2.)  exhibits  a  cafe 
ofNecrofis  under  cure.    A  denotes  the 
cavity  from  which  the  fequeftra  was  ex- 
tracted.   BBB  the  offific  granulations 
which  belong  to  the  new  offeous  Ihell, 
and  which  are  very  luxuriant  in  their 
growth.    At  C,  where  the  naked  bone 
has  been  expofed  and  irritated,  a  thin  la- 
mella is  feparating  by  exfoliation.  The 
exfoliated  portion  is  reprefented  feparate- 
ly  in  figure  third.  DDD,  the  found  part 
of  the  limb.    The  infpeclion  of  this  fi- 
gure mows  with  what  luxuriance  and  ir- 
regularity the  offific  granulations  grow 
up.    This  drawing  was  taken  eighteen 
days  after  the  fequeftra  (Fig.  1.)  had 
been  extracted  ;  yet,  in  this  fhort  period, 
the  cavity  is  fo  very  much  filled  up,  that 
it  would  not  have  admitted  a  bone  of 
more  than  half  the  diameter.  And  if  the 

parts 
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parts  were  to  continue  to  grow  with  the 
fame  rapidity,  it  is  plain  that  the  whole 
of  the  cavity  would  foon  be  completely 
obliterated.  From  this  inftance  we  may 
form  a  tolerable  eftimate  of  the  time 
which  would  be  requifite  to  fill  a  large 
fpace  in  the  fame  manner,  which  will 
certainly  diminifh  our  wonder  at  the  ce- 
lerity with  which  a  fubftitute  bone  grows 
and  confolidates.  The  granulations  are 
every  where  prominent,  and  project  be- 
yond the  edge  of  the  found  parts.  And 
this  circumftance  accounts  for  the  bulky, 
unfhapely,  and  clumfy  appearance,  which 
the  limb  will  alfume  after  the  difeafe  is 
cured.  Thefe  granulations  begin  to  ci- 
catrife,  and  to  be  covered  with  fkin  at 
the  edges,  from  which  the  new  fkin  makes 
gradual  advances  towards  the  centre,  till 
at  laft  the  whole  furface  of  the  granula- 
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tions  is  covered.  There  is  no  natural  li- 
mit to  their  elevation  above  the  level  of 
the  found  parts,  though  in  general  it  is 
not  confiderable  before  the  cicatrifation 
begins,  and  puts  a  flop  to  their  farther 
growth.  The  bone  lies  at  no  great  depth 
below  the  furface  of  the  granulations ; 
and  whenever  they  are  fcraped  off,  that 
portion  of  the  bone  which  is  expofed, 
rarely  fails  to  exfoliate.  This  is  more 
fully  expreffed  in  figure  third,  which  re- 
prefents  the  lamella,  (Fig.  2.),  after  it 
had  feparated  by  exfoliation.  The  edges 
of  it  are  as  thin  as  the  fineft  cambrick 
paper,  but  towards  the  middle  it  becomes 
more  folid  and  thick.  The  thin  parts  are 
perforated  by  a  number  of  fmall  holes. 
The  feparation  of  it  was  effected  after 
the  ufual  way,  and  was  the  confequence 
of  the  irritation  which  the  ofTeous  fliell 
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luffered  by  the  removal  of  a  fmall  piece, 
to  facilitate  the  extradion  of  the  feque- 
ftra. 

Fig.  4.  reprefents  this  piece  of  the  of- 
feous  {hell,  which  was  removed  by  means 
of  a  pair  of  cutting  pliers,  and  which  was 
about  three-eighths  of  an  inch  thick.  In 
■other  refpeds,  there  is  nothing  remark- 
able in  its  texture  or  coniiftence. 
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Explanation. 

PLATE  V. 

The  three  firft  figures  of  this  plate 
mow  the  ufual  appearances  of  a  cafe  of 
Necrofis,  when  the  fequeftra  is  vifible. 
In  figure  firfl  it  is  only  expofed.    In  fi- 
gures fecond  and  third,  it  protrudes.  All 
the  three  figures  agree  in  the  represen- 
tations they  give  of  the  ulcerations,  and 
likewife  of  the  clumfy  fhape*  of  the  legs, 
in  confequence  of  the  large  fize  of  the 
fubftitute  bone.    In  all  the  three  figures, 
the  letter  A  indicates  the  external  ulce- 
rations.   They  are  placed  irregularly, 
in  the  courfe  of  the  tibia,  and  are  all  of 

them 
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them  elevated  above  the  lkin,  in  the  form 
of  fmall  papillae.  A  fmall  portion  only  in 
the  centre  is  of  a  red  colour.  In  figure 
firft,  B  reprefents  a  portion  of  the  feque- 
ftra,  bare  and  expofed.  It  is  at  a  con- 
fiderable  diftance  from  either  extremity, 
and  does  not  protrude  through  the  open- 
ing in  the  new  bone.  C  C,  granula- 
tions connected  with  the  new  bone,  which, 
in  colour,  firmnefs,  and  conliftence,  re- 
femble  a  bit  of  healthy  gum. 

In  figures  fecond  and  third,  B  B  in 
like  manner  indicates  the  naked  feque- 
ftra.  But  in  both  thefe  cafes,  the  extre- 
mity of  it  is  feen  projecting  a  consider- 
able way  beyond  the  furface  of  the  new 
bone.  The  two  figures  are  given  in  or- 
der to  Ihow  the  progrefs  which  the  fe- 
^ueftra  makes  in  protruding,  in  the  courfe 

of 
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of  nineteen  days.  Figure  fecond  is  the 
firft  date,  and  figure  third  the  fecond. 
In  the  latter  the  lower  part  of  the  feque- 
ftra appears  farther  down  the  leg.  The 
extremity  too  is  not  fo  pointed,  the  fharp 
points  having  been  worn  down  by  fric- 
tion. C  C  denotes  the  granulations  con- 
nected with  the  new  bone,  which  grow 
up  behind,  and  fill  up  the  vacancy  which 
the  fequeftra  leaves,  as  it  advances  for- 
ward. So  that,  in  the  cafe  of  a  protru- 
ding fequeftra,  the  cavity  of  the  new 
bone  is  nearly  filled  up  at  the  time  the 
fequeftra  is  ejected.  Perhaps,  indeed, 
the  growth  of  thefe  granulations  has  fome 
ftiare  in  pufhing  it  out.  It  is  likewife  e- 
vident  that  a  procefs  of  this  kind  mult 
necefiarily  be  flow  and  tedious. 


Fig.  4. 
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Fig.  4.  a  portion  of  the  lower  jaw,  above 
the  angle.  The  condyloid  procefs  is  com- 
plete, and  has  the  articular  furface  A 
fmooth  and  entire.  B,  part  of  the  coro- 
noid  is  worn  away.  The  patient,  from 
whom  this  preparation  was  taken,  could 
mafticate,  though  not  much,  during  the 
pendency  of  the  difeafe. 

Fig.  5.  a  portion  of  the  lower  jaw,  near 
to  the  mental  hole,  in  which  part  of  the 
inner  table  is  eroded  ;  fo  that  the  nerves 
and  blood-vefTels  were  not  torn  by  the 
removal  of  this  fequeftra,  A  indicates 
the  alveoli  a  little  impaired  by  difeafe, 
B  a  confiderable  chafm  in  the  inner  part, 
oceafioned  by  the  erofion  which  made 
way  for  the  paffage  of  the  nerves  and 
biood-verTels. 

r.  Fig.  6 
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Fig.  6.  and  7.  Portions  of  the  new  of- 
feous  fliell  of  figure  firft,  cut  out  with  a 
trephine,  to  permit  the  extraction  of  the 
fequeftra.  At  the  thinneft  part,  the  ihell 
feems  to  have  been  above  a  quarter  of  an 
inch  thick. 
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Explanation. 

PLATE  VI. 

A  case  of  compound  fracture,  in  which 
the  cure  was  going  on,  upon  the  prin- 
ciple of  a  cafe  of  Necrolis.  A  A  indicates 
the  healthy  portions  of  the  Tibia.  B  B 
part  of  the  Tibia,  which  was  feparating 
from  the  healthy  extremity  at  F.  CD 
pieces  of  new  olTeous  matter,  which  was 
extending  from  one  of  the  healthy  ex- 
tremities to  the  other.  When  this  pre- 
paration was  frefh,  a  quantity  of  foft 
matter  filled  up  the  whole  interval  be- 
tween the  extremities,  and  this  was  the 
"bed  in  which  the  otfirications  began,  and 

which 
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which  would  at  laft  have  connefted  the 
extremities  together.    In  this  fra&ure, 
the  extremities  of  the  bones  at  G  over- 
lapped, and  could  not  be  replaced.  Con- 
fequently,  as  is  evident  from  infpeftion, 
the  thicknefs  of  the  bone  muft  intervene 
between  the  upper  fides  of  the  two  por- 
tions, and  likewife  between  their  under 
lides.    So  that  the  new  growth  which 
proceeds  from  the  upper  fide  of  one,  muft 
be  at  a  diftance  from  the  other,  and  can 
have  no  dependence  on  the  periofteum 
of  either.    Thus,  for  example,  the  point 
of  the  ofiification  at  E  is  removed,  both 
from  A,  and  from  any  part  of  B.  It  can- 
not pofiibly,  therefore,  originate  from 
the  periofteum.  Befides,  in  the  cafe  from 
which  this  preparation  was  taken,  the 
periofteum  belonging  to  the  whole  por- 
tion B,  was  deftroyed  by  inflammation, 

and 
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and  fb  could  have  no  fhare  in  forward- 
ing the  proeefs.  Independently,  how- 
ever, of  this  circumftance,  the  mecha- 
nical difficulty,  in  cafes  of  compound 
fradlure,  in  which  the  bones  overlap,  is 
of  itfelf  fufficient  to  prove  that  the  union 
of  the  extremities,  on  the  principles  of 
Necrofis,  cannot  be  accompli/hed  by  the 
peri  oft  eum. 

This  is  likewife  explained  in  the  Text, 
pages  1 8.  and  19. 


finis. 
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